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Ol-Fired Heating Boilers

Punps

Exhaust Fans

Centrifugal Exhaust Fans (Wall or Roof)
Propel |l er Wall Fans

I n-Line Centrifugal Fans

Upbl ast Exhaust Fan

Uility Set(s)

Bat hr oom Exhaust Fans

Direct Vent Gas-Fired Central Furnaces
Cei l i ng Hugger Type Fans

Range Hoods

Qutside Air Intake [and] [ Exhaust] Hoods
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El ectrical Mdtors, Controllers, Contactors, and D sconnects
El ectrical Wrk

VETAL DUCT SYSTEMS
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Ducts of Pressure C asses 746 to 2490 Pa (Gage) 3 to 10 Inch WG

1 Construction

2 Joints

3 Fittings

4 Round and Oval Ducts

5 Rect angul ar Ducts

6 Sound Attenuators

Ducts of Pressure C asses Less than 746 Pa (Gage)3 Inch WG
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.1 Chilled water, chilled-hot water, and hot water piping.

2 Aboveground Fuel QI Supply and Return Piping

.3 Copper Cold Drain Piping
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St eel Piping Systens

1 St eel Pipe

2 Steel Pipe Fittings
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Val ves
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NOTE: This guide specification covers the

requi renents for heating, ventilating, and cooling
(HVAC) systens including equipnent, ducts, and

pi ping which is located wi thin, on, under, and

adj acent to buil dings.

Systens include cooling equiprment |ess than 211 KW
720, 000 Btuh, and heating equi pnment | ess than 117 KW
400, 000 Bt uh.

Use the nost efficient conpetitively avail able
equi prent for which there are at |east two products
avai l abl e for the indicated ranges of conparability.

System requi renents nust conformto NAVFAC
M L- HDBK- 1003/ 3, "Heating, Ventilating, Air
Condi ti oni ng, and Dehuni di fyi ng Systens."
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NOTE: The followi ng information shall be shown on
the projects draw ngs:

1. Operating requirenents for each item of

equi pnent shall be indicated on the draw ngs

i ncl udi ng capacity, efficiency, sound ratings, notor
speeds, electrical characteristics, and speci al
features.

2. Design HVAC systens for energy efficiency in
conpliance with FEMP/ Energy Star requirenments
specified at ww. eren. doe. gov/ f enp/ procur enent.

I ndi cate the equi pnent operating requirenents,

i ncluding efficiency, on the draw ngs.
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NOTE: Suggestions for inprovenment of this
specification will be wel coned using the Navy
"Change Request Fornms" subdirectory located in
SPECSI NTACT in Jobs or Masters under

"For ms/ Docunent s" directory or DD Form 1426.
Suggesti ons shoul d be forwarded to:

Atlantic Division

Naval Facilities Engi neeri ng Command
Attention ElICO

1510 Gl bert Street

Nor f ol k, VA 23511-2699

FAX: (757) 322-4416 or DSN 262-4416

Emai | : Lant Di v@f dl ant. navfac. navy. nmi |

Use of el ectronic conmunication is encouraged.
Brackets are used in the text to indicate designer

choi ces or locations where text nmust be supplied by
t he desi gner.
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PART 1 GENERAL

1.

1 REFERENCES
The publications listed below forma part of this specification to the
extent referenced. The publications are referred to in the text by the
basi ¢ designation only.

ASSCOCI ATI ON OF HOVE APPLI ANCE MANUFACTURERS ( AHAM

AHAM DCRAC (1999) Directory of Certified RoomAir
Condi tioners

AHAM RAC- 1 (1992) Room Air Conditioners

Al R MOVEMENT AND CONTROL ASSOCI ATION, | NC. (AMCA)

AMCA 210 (1990) Testing Fans for Rating
AMCA 500 (1991) Louvers, Danpers and Shutters
AMCA 511 (1991) Certified Ratings Programfor Air

Control Devices

AMERI CAN NATI ONAL STANDARDS | NSTI TUTE (ANSI)

ANSI Z21. 22 (1999) Relief Valves and Autonmatic Gas
Shut of f Devices for Hot Water Supply
Syst ens

Al R- CONDI TI ONI NG AND REFRI GERATI ON | NSTI TUTE (ARI)
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ARl APD

ARI

ub

ARl 210/ 240

ARl 310

ARl 340/ 360

ARl 365

ARl 380

ARl 410

ARl 430

ARl 440

ARl 550/ 590

ARI

ARI

710

880

(1996) Applied Products Directory
(1996) Unitary Directory

(1994) Unitary Air-Conditioning and
Ai r-Source Heat Punmp Equi prent

(1990) Packaged Terminal Air-Conditioners

(1993) Commercial and Industrial Unitary
Air Conditioning and Heat Punp Equi pnent

(1994) Commercial and Industrial Unitary
Ai r-Condi tioning Condensing Units

(1990) Packaged Terni nal Heat Punps

(1991) Forced-Circulation Air-Cooling and
Air-Heating Coils

(1989) Central-Station Air-Handling Units
(1998) Room Fan-Coil and Unit Ventilator

(1998; Addendum 1999) Water-Chilling
Packages Usi ng the Vapor Conpression Cycle

(1986) Liquid-Line Driers

(1998) Air Terminals

AMERI CAN SOCI ETY OF HEATI NG REFRI GERATI NG AND Al R- CONDI TI ONI NG

ENG NEERS,

ASHRAE 15

ASME

ASME

ASME

ASME

ASME

ASME

ASME

(1994; Errata 1994) Safety Code for
Mechani cal Refrigeration

AVERI CAN SOCI ETY OF MECHANI CAL ENG NEERS ( ASME)

B16. 3

B16. 5

B16. 9

B16. 11

B16. 18

B16. 22

B16. 23

(1998) Malleable Iron Threaded Fittings
Cl asses 150 and 300

(1996; Addenda 1998) Pi pe Fl anges and
Fl anged Fittings NPS 1/2 Through NPS 24

(1993) Factory- Made Wought Stee
Buttwel ding Fittings

(1996) Forged Fittings, Socket-Wl ding and
Thr eaded

(1984; R 1994, R 1996) Cast Copper Alloy
Sol der Joint Pressure Fittings

(1995) Wought Copper and Copper All oy
Sol der Joint Pressure Fittings

(1992; Errata 1994) Cast Copper Alloy
Sol der Joint Drainage Fittings - DW
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ASME B16. 26

ASME B16. 34

ASME B16. 39

ASME B31.5

ASME B31.9

ASME BPVC

(1988) Cast Copper Alloy Fittings for
Fl ared Copper Tubes

(1996; Addenda 1998) Val ves - Fl anged,
Thr eaded, and Wl di ng End

(1998) Mall eable Iron Threaded Pi pe Unions
Cl asses 150, 250, and 300

(1992; Addenda 1994) Refrigeration Piping
(1996) Building Services Piping

(2000) Boiler and Pressure Vessel Codes

AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)

ASSE 1003

(1993; Errata 1993) Water Pressure
Reduci ng Val ves

AMERI CAN SOCI ETY FOR TESTI NG AND MATERI ALS (ASTM

ASTM A53/ A53M

ASTM A106

ASTM A167

ASTM A193/ A193M

ASTM A194/ A194M

ASTM A653/ A653M

ASTM B32

ASTM B42

ASTM B88M

ASTM B88

ASTM B280

ASTM B306

(1999; Rev. B) Pipe, Steel, Black and
Hot - Di pped, Zi nc-Coated, Wl ded and
Seanl ess

(1999) Seanl ess Carbon Steel Pipe for
H gh- Tenperature Service

(1999) Stainless and Heat - Resi sting
Chrom um N ckel Steel Plate, Sheet, and
Strip

(2000) Al oy-Steel and Stainless Steel
Bolting Materials for H gh-Tenperature
Service

(2000; Rev. A) Carbon and Alloy Steel Nuts
for Bolts for High-Pressure or

H gh- Tenperature Service, or Both

(2000) Steel Sheet, Zinc-Coated

(Gal vani zed) or Zinc-lron All oy-Coated
(Gal vanneal ed) by the Hot-Di p Process
(2000) Sol der Metal

(1998) Seanl ess Copper Pipe, Standard Sizes
(1999) Seanl ess Copper Water Tube (Metric)
(1999) Seanl ess Copper Water Tube

(1999) Seanl ess Copper Tube for Air

Condi tioning and Refrigeration Field

Servi ce

(1999) Copper Drai nage Tube (DW)
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ASTM C1071 (1998) Thermal and Acoustical Insulation
(d ass Fiber, Duct Lining Material)

ASTM F441/ F441M (1999) Chlorinated Poly (Vinyl Chloride)
(CPVC) Plastic Pipe Schedules 40 and 80

ETL TESTI NG LABCRATCRI ES ( ETL)

ETL DLP (2000) Directory of ETL Listed Products
FOUNDATI ON FOR CROSS- CONNECTI ON CONTROL AND HYDRAULI C RESEARCH
( FCCCHR)

FCCCHR- USC (2001) List of Approved Backfl ow

Prevention Assenblies
GAS APPLI ANCE MANUFACTURERS ASSOCI ATI ON ( GAMR)

GAMA CDCER (1996) Consuner's Directory of Certified
Efficiency Ratings for Residential Heating
and Water Heating Equi pnent

MANUFACTURERS STANDARDI ZATI ON SOCI ETY OF THE VALVE AND FI TTI NGS
| NDUSTRY, |NC. (MSS)

MBS SP-58 (1993) Pi pe Hangers and Supports -
Mat eri al s, Design and Manufacture

MBS SP- 67 (2002) Butterfly Valves

MBS SP- 69 (1996) Pi pe Hangers and Supports -
Sel ection and Application

MBS SP-70 (1998) Cast Iron Gate Val ves, Flanged and
Thr eaded Ends

MBS SP-71 (1997) Cast Iron Swi ng Check Val ves,
Fl anged and Threaded Ends

MBS SP- 80 (1997) Bronze Gate, d obe, Angle and Check
Val ves

MBS SP- 85 (1994) Cast Iron d obe & Angle Val ves

Fl anged and Threaded Ends
NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMA)

NEMA | CS 6 (1993; Rev. 1-4) Industrial Control and
Systenms Encl osures

NATI ONAL FI RE PROTECTI ON ASSCCI ATI ON ( NFPA)

NFPA 31 (2001) Installation of G Burning
Equi pnent
NFPA 70 (2002) National Electrical Code
NFPA 90A (1999) Installation of Air Conditioning

SECTI ON 15700N Page 8



and Ventilating Systens

NFPA 96 (1998) Ventilation Control and Fire
Protection of Conmercial Cooking Equi pnent

NATI ONAL ROCFI NG CONTRACTORS ASSCCI ATI ON ( NRCA)

NRCA RWM (1996) Roofing and Waterproofing Manua
SHEET METAL & Al R CONDI TI ONI NG CONTRACTORS' NATI ONAL ASSOCI ATI ON
I NC. ( SMACNA)
SMACNA HVACWF (1995; Addendum 1997) HVAC Duct
Construction Standards - Metal and Flexible
SVACNA HVACTAB (1993) HVAC Systens Testing, Adjusting and
Bal anci ng
SMACNA HVACTM (1985) HVAC Air Duct Leakage Test Manual

UNDERWRI TERS LABORATORI ES I NC. (UL)
UL BMD (1999) Building Materials Directory

UL EAUED (2000) Electrical Appliance and
Utilization Equi pment Directory

UL 142 (1993; R 1998, Bul. 1999 and 2000) Stee
Aboveground Tanks for Flanmmabl e and
Conmbusti bl e Li quids

UL 181 (1996; Bul. 1996 and 1998) Factory-Mde
Air Ducts and Air Connectors

UL 296 (1994; R 1998, Bul. 2000) Q| Burners

UL 507 (1999; Bul. 1999 and 2000 ) Electric Fans

UL 555 (1999; R 2000, Bul. 1999 and 2000) Fire
Danper s

UL 726 (1995; R 1999, Bul. 2000) Gl-Fired

Boi | er Assenblies

UL 1316 (1994; R 1996, Bul. 1997, 1998, 1999, and
2000) d ass-Fiber Reinforced Plastic
Under ground St orage Tanks for Petrol eum
Products, Al cohols, and Al cohol -Gasoline
M xt ures

1.2  SYSTEM DESCRI PTI ON
Provide [new][ and nodify existing] heating, ventilating, and cooling
(HVAC) systens conplete and ready for operation. HVAC systens include
equi prrent, ducts, and piping which is located within, on, under, and
adj acent to buil dings.

1.3 SUBM TTALS

SECTI ON 15700N Page 9



EE R R Ik R I R R R I I O I R R I R O I R R I R R I I O R O

NOTE: Where a "G' in subnittal tags follows a
submittal item it indicates CGovernnent approval for
that item Add "G' in submittal tags follow ng any
added or existing subnittal itens deened
sufficiently critical, conplex, or aesthetically
significant to nerit approval by the Governnent.
Submittal itenms not designated with a "G will be
approved by the QC organizati on.

IR R R R E R RS EEEEEREEEEEEEEEREEEREREEEREEEREEEREEREREEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Subnmit the following in accordance with Section 01330, "Subnitta
Procedures. "

SD- 03 Product Data

Product data for integral or appurtenant space tenperature

controls (STC) supplied with the Iisted equipnent shall include
shal | include point-to-point electrical wiring diagrans for each
STC.

Packaged air-conditioners,including STC data; G
Split-systemair-conditioners,including STC data; G
Packaged heat punps,including STC data; G
Split-system heat punps,including STC data; G

Packaged air-handling units,including STC data; G

Mul tizone air-handling units; G

Air-cooled water chillers; G

Ai r-cool ed condensing units; G

Room fan-coil air-conditioners,including STC data; G
Room ai r-condi tioners,including STC data; G

Packaged terminal air-conditioners,including STC data; G
Packaged termi nal heat punps,including STC data; G
Series fan powered variable air volume (VAV) termnals; G
Li quid cooling radiators

Cabi net unit heaters,including STC data

Unit heaters

Convectors

Fi nned tube radiation

Hot wat er converters

SECTI ON 15700N Page 10



Gl-fired heating boilers and underground fuel oil storage tank G
Punmps, including performance curves for each inpeller size; G
Exhaust fans
Direct vent gas-fired central furnaces,including STC data; G
Cei ling hugger type fans
Sound- At t enuat or Ducts
Diffusers, registers, and grilles; G
Qutside air intake |ouvers
Fire danpers
Duct heaters; G
Li near Diffusers; G
Specialty Valves; G
Di el ectric Connections
Expansi on tanks
Air separators
Heat tape
SD-06 Test Reports
Pi pi ng wel ds NDE report

[ Packaged air-conditioners - field acceptance test plan; equi pnent
greater than 52,700 W 180,000 Btuh.; g

[Split-systemair-conditioners - field acceptance test plan:
equi pnent greater than 52,700 W 180,000 Btuh.; g

[ Packaged heat punps - field acceptance test plan; equipnment
greater than 17,600 W60, 000 Btuh.; @

[Split-system heat punps - field acceptance test plan; equipnent
greater than 17,600 W60, 000 Btuh.; g

[ Packaged air-handling units - field acceptance test plan;
equi prent greater than 944 L/S 2,000 cfm; @

[Multi-zone air-handling units - field acceptance test plan;
equi pnment greater than 944 L/S 2,000 cfm; G

[Air-cooled water chillers - field acceptance test plan; equipnent
greater than 52,700 W 180,000 Btuh.; g

[Variable air volunme (VAV) terminals - field acceptance test plan;
including plan for related air handling unit.; G

SECTI ON 15700N Page 11



[Air-cool ed condensing units - field acceptance test plan;
equi prent greater than 52,700 W180,00 Btuh.; @

[ Packaged air-conditioners - field acceptance test report;
equi pnent greater than 52,700 W 180,000 Btuh.; @

[Split-systemair-conditioners - field acceptance test report:
equi prent greater than 52,700 W 180,000 Btuh.; @

[ Packaged heat punps - field acceptance test report; equi pnent
greater than 17,600 W 60,000 Btuh.; @

[Split-system heat punps - field acceptance test report; equipnent
greater than 17,600 W 60,000 Btuh.; @

[ Packaged air-handling units - field acceptance test report;
equi pnent greater than 944 L/S 2,000 cfm; @G

[Mul ti-zone air-handling units - field acceptance test report;
equi prent greater than 944 L/S 2,000 cfm; @

[Air-cooled water chillers - field acceptance test report;
equi pnent greater than 52,700 W 180,000 Btuh.; @

[Variable air volunme (VAV) terminals - field acceptance test report;
including plan for related air handling unit.; g

[Air-cool ed condensing units - field acceptance test report;
equi pnent greater than 52,700 W 180,00 Btuh.; @G

SD-07 Certificates
Enpl oyer's record docunents
Wl di ng procedures and qualifications

SD- 08 Manufacturer's Instructions
[ Packaged air-conditioners - installation instructions]
[Split-systemair-conditioners - installation instructions]
[ Packaged heat punps - installation instructions]
[Split-system heat punps - installation instructions]
[ Packaged air-handling units - installation instructions]
[Mul tizone air-handling units - installation instructions]
[Air-cooled water chillers - installation instructions]
[Air-cool ed condensing units - installation instructions]
[ Room fan-coil air-conditioners - installation instructions]

[Roomair-conditioners - installation instructions]
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[ Packaged terninal air-conditioners - installation
i nstructions]

[ Packaged term nal heat punps - installation instructions]

[Series fan powered variable air volume (VAV) termnals -
installation instructions; submt with respective
air-handling unit.]

[Liquid cooling radiators - installation instructions]

[Unit heaters - installation instructions]

[Gl-fired heating boilers - installation instructions

and underground fuel oil storage tank - installation
i nstructions]

[Punmps - installation instructions]
[ Exhaust fans - installation instructions]
[Direct vent gas-fired central furnaces - installation

i nstructions]
[Fire danpers - installation instructions]
SD-10 Operation and Mai ntenance Data

Submit in accordance with Section 01781N, "Operation and
Mai nt enance Data."

Packaged air-conditioners, Data Package 3 G
Split-systemair-conditioners, Data Package 3 G
Packaged heat punps, Data Package 3 G
Split-system heat punps, Data Package 3 G
Packaged air-handling units, Data Package 3 G
Mul tizone air-handling units, Data Package 3 G
Air-cool ed water chillers, Data Package 3 G

Ai r-cool ed condensing units, Data Package 3 G
Room fan-coil air-conditioners, Data Package 2 G
Room ai r-condi ti oners, Data Package 2 G

Packaged termnal air-conditioners, Data Package 2 G
Packaged termi nal heat punps, Data Package 2 G

Series fan powered variable air volume (VAV) term nals, Data
Package 3. Submit with respective air-handling unit. G

Liquid cooling radiators, Data Package 2 G
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1

Unit heaters, Data Package 2 G

Gl-fired heating boilers and underground fuel oil storage tank
Data Package 3 G

Punps, Data Package 2 G

Exhaust fans, Data Package 2 G

Direct vent gas-fired central furnaces, Data Package 3

Fire danmpers, Data Package 1 G
4  QUALITY ASSURANCE
4.1 Wel di ng Requirenents
Provi de wel ding work specified this section for piping systens in
conformance with ASME B31.9, as nodified and suppl enented by this
specification section and the acconpanyi ng drawi ngs. The wel di ng work
includes: qualification of welding procedures, welders, welding operators,

brazers, brazing operators, and nondestructive exam nati on personnel;
mai nt enance of wel ding records, and exani nation nethods for welds.

.4.1.1 Enpl oyer's Record Docunents

Submit to the ROCC for his review and approval the follow ng
docunentation. This docunentation and the subject qualifications shall be
in compliance with ASME B31. 9.

a. List of qualified welding procedures that is proposed to be used
to provide the work specified in this specification section

b. List of qualified welders, brazers, welding operators, and brazi ng
operators that are proposed to be used to provide the work
specified in this specification section

c. List of qualified weld exani nation personnel that are proposed to
be used to provide the work specified in this specification
section.

1.4.1.2 Wl ding Procedures and Qualifications

a. Specifications and Test Results: Submit copies of the welding
procedures specifications and procedure qualification test results
for each type of welding required. Approval of any procedure does
not relieve the Contractor of the responsibility for producing
acceptable welds. Subnit this information on the forms printed in
ASME BPVC SEC | X or their equivalent.

b. Certification: Before assigning welders or welding operators to
the work, submit a list of qualified welders, together with data
and certification that each individual is performance qualified as
specified. Do not start welding work prior to submtting wel der,
and wel di ng operator qualifications. The certification shal
state the type of welding and positions for which each is
qualified, the code and procedure under which each is qualified,
date qualified, and the firmand individual certifying the

SECTI ON 15700N Page 14



qualification tests.

1.4.1.3 Wel di ng Exam nati ons

Conduct non-destructive exam nations (NDE) on piping welds and verify wel ds
nmeet the acceptance criteria specified in ASVME B31.9. NDE on pipi ng wel ds
covered by ASME B31.9 is visual inspection only. Submt a piping welds NDE
report neeting the requirements specified in ASME B31.9.

PART 2 PRODUCTS

Provi de HVAC system i ncl udi ng equi prent, materials, installation,

wor kmanshi p, fabrication, assenbly, erection, exami nation, inspection, and
testing shall be in accordance with ASME B31.5, ASME B31l.9,[and NFPA 70, ]
as nodi fied and suppl enented by the contract specifications and draw ngs.

2.1  EQU PMENT

Equi prent using refrigerants R 11, R 12, R-113, R 114, R 115, R-500, or
refrigerants with ozone depletion factor (ODF) greater than 0.05 shall not
be permtted.

2.1.1 Packaged Air-Conditioners

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: Design air conditioning systens for energy
efficiency in conpliance with FEMP/ Energy Star
requi renents specified at

www. er en. doe. gov/ fenp/ procurenent. Indicate the
equi pnent operating requirenents, including

efficiency, on the draw ngs.
EE IR R I Sk S S I S I S R R R Rk I Sk kS I R R Ik S S I Sk I R Sk A O

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: A 20 ton rated air conditioner |ocated on the
facility roof should be nounted on its own
structural steel skid which in turn is supported by
spring isolators fromstructural roof franing

Desi gners shoul d determ ne from equi pnent

manuf acturers the nost practicable nethod of
nmounti ng the equi pnent on the roof and indicate the
configuration on the design draw ngs.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Provi de single package unit factory assenbl ed, designed, tested, and rated
in accordance with ARl 210/240 or ARl 340/360 for cooling. Unit shall be
ARl certified or rated in ARl UD for cooling. Provide guards to protect
condenser fins. Unit shall be listed in UL EAUED or ETL DLP

a. Filter section: Provide UL listed, [25] [51] mm[1] [2] inch
thick 30 percent efficient throwaway fiberglass filters, standard
dust - hol ding capacity, 1.8 m's 350 fpm naxi num face vel ocity.

b. Safety controls: Provide |low refrigerant pressure protection and
pressure relief device. Provide conpressor notor with thernal and
overload protection, 5 mnute anti-recycle tinmer, and start
capacitor kit. Provide conpressor with electrical crankcase
heater and internal high pressure protection. The above safety
controls are not required when scroll conpressors are provided.
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c. Heating section: [Provide ARl 410 hot water coils or non-freeze
doubl e tube steamcoils as indicated.] [Provide UL or ETL |isted
el ectric resistance heaters including internal fusing integra
with heaters; fan shall run until heater cools.]

d. Space tenperature controls: [Provide digital electronic controls
i ncl udi ng adj ust abl e programmabl e t hernmostats with COOL- OFF- HEAT
system switch and AUTO ON fan switch. Thernostats shall be
provided by unit manufacturer. Provide relays, transforners,
contactors, and control wring between thernostats and unit.]

[ Provide controls under Section 15901N, "Space Tenperature Contro
Systens."] [Provide controls under Section 15910N, "Direct
Digital Control Systens."]

e. Weat herproof casing: Provide renpvabl e gasketed panel s desi gned
to exclude driving rain for access to fans, coils, filters,
conpressors, notors, and controls. Provide weatherproof outside
air intake |louvers or weat herproof hoods with noisture elimnators.

f. Roof curbs: Provide factory-fabricated gal vani zed steel roof
curbs, wood nailers, insulation, and seal strips in accordance
with NRCA RMM curb detail for rooftop air-handling units. Roof
curbs shall be furnished by unit nanufacturer

[g. Special corrosion protection: Conply with requirenments specified
i n paragraph "Corrosion Protection For Coastal Installations".]

2.1.2 Split-System Air-Conditioners

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

NOTE: Design air conditioning systens for energy
efficiency in conpliance with FEMP/ Energy Star
requi renents specified at

www. er en. doe. gov/ f enp/ procur enent .

EE R R R S I R R R I R I O R R R S R I R S R R I R R R R R R R O

Rk Ik Sk kR IR R R I kO e S O R R Rk Rk kO R AR Ik I kS I S I b R R R o

NOTE: In conpliance with FEMP/ Energy Star
requirenents, units rated 19040 W65, 000 Btuh (5.4
tons) and bel ow for cooling shall have m ni nrum SEER
of 12; larger units have other requirenents.

I ndi cate the equi pnent operating requirenents,

i ncluding efficiency, on the draw ngs.

Modi fy this paragraph as required when direct vent
gas-fired central furnaces are provided with
split-systemair-conditioners.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 210/240 or ARl 340/360 for cooling. Provide separate assenblies
designed to be used together. Base ratings on the use of matched
assenblies. Units shall have a m ni num SEER as specified on the draw ngs
when tested in accordance with ARl 210/240 or ARl 340/ 360 as applicabl e.
Units shall be ARl certified or rated in ARl UD for cooling. Qutside unit
shal I include conmpressor and condenser. Provide guards to protect
condenser fins. Units shall be listed in UL EAUED or ETL DLP
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a. Filter section: Provide UL listed, [25] [51] mm[1] [2] inch
thick 30 percent efficient throwaway fiberglass filters, standard
dust - hol di ng capacity, 1.8 ms 350 fpmfiberglass filters, naxinmm
face velocity. [Provide [60] [70] [80] percent efficient bag
final filters, 1.8 nis 350 fpm maxi rum face velocity.] [Provide
gasket ed hi nged access panel with quick opening hal f-tw st |atches
at end of filter rack.]

b. Safety controls: Provide |low refrigerant pressure protection and
pressure relief device. Provide conpressor notor with thermal and
overload protection, 5 mnute anti-recycle tinmer, and start
capacitor kit. Provide conpressor with electrical crankcase
heater and internal high pressure protection. The above safety
controls are not required when scroll conpressors are provided.

c. Heating section: [Provide ARl 410 hot water coil or non-freeze
doubl e tube steamcoil as indicated.] [Provide UL or ETL listed
el ectric resistance heaters including internal fusing integra
with heaters; fan shall run until heater cools.]

d. Space tenperature controls: [Provide digital electronic controls
i ncl udi ng adj ust abl e progranmabl e t hernostats wi th COOL- OFF- HEAT
system switch and AUTO ON fan switch. Thernostats shall be
provi ded by unit manufacturer. Provide relays, transforners,
contactors, and control wring between thernostats and unit.]

[ Provide control s under Section 15901N, "Space Tenperature Contro
Systens."] [Provide controls under Section 15910N, "Direct
Digital Control Systens."]

[e. Special corrosion protection: Conply with requirenents specified
i n paragraph "Corrosion Protection For Coastal Installations".]

2.1.3 Packaged Heat Punps

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

NOTE: Desi gn heat punp systens for energy efficiency
in conpliance with FEMP/ Energy Star requirenments
speci fied at www eren. doe. gov/ f enp/ procur enment .

Rk Rk kR IR R R I kO e O O R AR R R R Rk kO I R R I O S R Rk o

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

NOTE: I n conpliance with FEMP/ Energy Star

requi renents, units rated bel ow 19040 W 65, 000 Bt uh
(5.4 tons) cooling powered by single phase current
shal | have m ni rum SEER of 12, mi ni num HSPF of 7.7,
and a m ni mrum conbi ned SEER pl us HSPF of 19.7;

| arger units have other requirenents. Indicate the
equi pnent operating requirenents, including
efficiency, on the draw ngs.

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

Provi de single package unit factory assenbl ed, designed, tested, and rated
in accordance with ARl 210/240 or ARl 340/360. Unit shall be ARl certified
or rated in ARl UD. Provide guards to protect condenser fins. Unit shal
be listed in UL EAUED or ETL DLP

a. Filter section: Provide UL listed throwaway 25 mm one inch thick

fiberglass filters, standard dust-holding capacity, 1.8 nls 350 fpm
maxi mum face velocity. [Provide gasketed hinged access pane
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wi th quick opening half-twist latches at end of filter rack
Filter rack shall accept 51 mm 2 inch thick filters.]

b. Safety controls: Provide |low refrigerant pressure protection and
pressure relief device. Provide conpressor notor with thernmal and
overload protection, 5 mnute anti-recycle tinmer, and start
capacitor kit. Provide conpressor with electrical crankcase
heater and internal high pressure protection. The above safety
controls are not required when scroll conpressors are provided.

c. Supplenmental heater section: Provide UL or ETL listed electric
resi stance heaters including internal fusing integral with unit;
fan shall run until heater cools. Locate downstream of coils.
Provide controls to operate heaters only when indoor thernostat is
i n heating node and outdoor thernostat indicates outside
tenperature is below 1.7 degrees C 35 degrees F or unit bal ance
poi nt, whichever is higher; and when unit is in defrost node at
any outside tenperature.

d. Space tenperature controls: [Provide digital electronic controls
i ncl udi ng adj ust abl e programmabl e t hernmostats with COOL- OFF- HEAT
system switch and AUTO ON fan switch. Thernostats shall be
provi ded by unit manufacturer. Provide relays, transforners,
contactors, and control wiring between thernostats and unit.]

[ Provide controls under Section 15901N," Space Tenperature Contro
Systens."] [Provide controls under Section 15910N, Direct Digital
Control Systens."]

e. Weat herproof casing: Provide renovabl e gasketed panel s desi gned
to exclude driving rain for access to fans, coils, filters,
conpressors, notors, and controls. Provide weatherproof outside
air intake |ouvers or weatherproof hoods with noisture elimnators.

f. Roof curbs: Provide factory-fabricated gal vani zed steel roof
curbs, wood nailers, insulation, and seal strips in accordance
with NRCA RMM curb detail for rooftop air-handling units. Roof
curbs shall be furnished by unit manufacturer

[g. Special corrosion protection: Conply with requirenments specified
i n paragraph "Corrosion Protection For Coastal Installations".]

2.1. 4 Split-System Heat Punps

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: Design heat punp systenms for energy efficiency
in conpliance with FEMP/ Energy Star requirenments
speci fied at ww. eren. doe. gov/ f enp/ pr ocur enent .

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

Rk bk bk R IR R R Sk O O e S R S AR Rk R R Rk I ok O kI R R I O b I R

NOTE: In conpliance with FEMP/ Energy Star
requirenents, units rated bel ow 65,000 Btuh (5.4
tons) cooling powered by single phase current shal
have ni ni mum SEER of 12, mi ni mum HSPF of 7.7, and a
m ni mum conbi ned SEER plus HSPF of 19.7; |arger
units have other requirements. Indicate the

equi pnent operating requirenents, including
efficiency, on the draw ngs.
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Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 210/240 or ARl 340/360. Units shall be ARl certified or rated in
ARl UDin lieu of listing in the ARl Directory, a letter of certification
fromARl that the units have been certified and will be listed in the next
Directory will be acceptable. Qutside unit shall include conpressor and
condenser. Units shall include casing, centrifugal fan and nmotor, primary
VAV danper or valve, solid state speed controller or discharge air danper,
primary air inlet cone with high and | ow pressure fl ow sensors,
recirculating air filter franes, filter, and el ectrical disconnect.

a. Filter section: Provide UL |listed throwaway one 25 nmm one inch
fiberglass filters, standard dust-holding capacity, 1.8 nis 350 fpm
maxi mum face velocity. [Provide gasketed hinged access pane
with quick opening half-twist latches at end of filter rack
Filter rack shall accept 51 mm 2 inch thick filters.]

b. Safety controls: Provide |low refrigerant pressure protection and
pressure relief device. Provide conpressor notor with thernmal and
overload protection, 5 mnute anti-recycle tinmer, and start
capacitor kit. Provide conpressor with electrical crankcase
heater and internal high pressure protection. The above safety
controls are not required when scroll conpressors are provided.

c. Supplemental heater section: Provide UL or ETL listed electric
resi stance heaters including internal fusing integral wi th indoor
unit; fan shall run until heater cools. Locate downstream of
i ndoor coil. Provide controls to operate heater only when indoor
thernostat is in heating node and outdoor thernostat indicates
outside tenmperature is below 1.7 degrees C 35 degrees F or unit
bal ance point, whichever is higher; and when unit is in defrost
node at any outside tenperature

d. Space tenperature controls: [Provide digital electronic controls
i ncl udi ng adj ust abl e programmuabl e t hernostats wi th COOL- OFF- HEAT
system switch and AUTO ON fan switch. Thernostats shall be
provi ded by unit manufacturer. Provide relays, transfornmers,
contactors, and control wring between thernostats and unit.]
Provide an indicator |ight on the roomthernostat which shal
i ndi cate when suppl enentary heaters are operating. [Provide
control s under Section 15901N, "Space Tenperature Contro
Systens."] [Provide controls under Section 15910N, "Direct
Digital Control Systens."]

e. Air Coils: Extended-surface fin and tube type with seanl ess
copper or alum numtubes with copper or alum numfins securely
bonded to the tubes. On coils with all-alum num construction
provi de tubes of alum numalloy 1100, 1200, or 3102; provide fins
of alum num alloy 7072; and provide tube sheets of al unm num all oy
7072 or 5052. [Provide a coating on [outdoor air] [and] [indoor
air] coils as specified in the paragraph entitled, "Coatings for
Fi nned Tube Coils." Coils to be coated shall be part of
manuf acturer's standard product for capacities and ratings
i ndi cated and specified. Provide plate type fins."]

f. Conpressors: For conpressors above 70.32 KW 20 tons, conpressor

speed shall not exceed 3450 rpm For equi pnent over 35.16 KW 10
tons, provide automatic capacity reduction for at |east 50 percent
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of rated capacity. Capacity reduction nmay be acconplished by
cylinder unl oading, use of nultiple, but not nore than four
conpressors, of a conbination of the two methods. Units with
cylinder unloading shall start with capacity reduction devices in
the unl oaded position. Units with nultiple conpressors shall have
a nmeans to sequence starting of conpressors. Provide conpressors
wi th devices to prevent short cycling when shutdown by safety
controls. Provide reciprocating conpressors with crankcase
heaters, and vibration isolators.

[g. Special corrosion protection: Conply with requirenents specified
i n paragraph "Corrosion Protection For Coastal Installations".]

2.1.5 Packaged Air-Handling Units

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: A 20 ton rated air-handling unit |ocated on
the facility roof should be nounted on its own
structural steel skid which in turn is supported by
spring isolators fromstructural roof franing

Desi gners shoul d determ ne from equi pnent

manuf acturers the nost practicable nethod of
nmounti ng the equi pnent on the roof and indicate the
configuration on the design draw ngs.

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 430. Units shall be AR certified for cooling. Provide [heating]
[and] [cooling] units including [non-freeze doubl e tube steam coils] [hot
wat er coils] [and] [direct expansion refrigerant coils w th expansion

devi ces and sol enoid valves] [chilled water coils] [chilled-hot water
coils]. Unit shall include fan section, coil section [with drain pan],
[face and bypass damper section,] [opposed bl ade danper section,] [inlet
vortex danper section,] [variable frequency nmotor controller,] [discharge
danpers] filter section and access panels. Insulate interior of casing
with manufacturer's standard insulation. Provide nylon bushings for
danpers.

a. Fan section: Provide drawthrough fan section including notor
starter, and drives. Provide adjustable sheaves to permt fan
capacity variation from5 percent above to 5 percent bel ow rated
capacity.

b. Coil section: Provide AR 410 coils and sl ope for drainage.
Provi de insul ated drain pans under cooling coils and val ves.
Provi de direct expansion refrigerant coils wth holding charge of
dry nitrogen and seal

c. Filter section: Provide UL listed, [25] [51] mm[1] [2] inch
thick 30 percent efficient throwaway fiberglass filters, standard
dust - hol ding capacity, 1.8 ms 350 fpm nmaxi num face vel ocity.
[Provide [60] [70] [80] percent efficient bag final filters, 1.8
ms 350 fpmface velocity.] [Provide gasketed hinged access pane
wi th quick opening half-twist latches at end of filter rack.]

d. Space tenperature controls: [Provide digital electronic controls
i ncl udi ng adj ust abl e programmabl e t hernmostats with COOL- OFF- HEAT
system switch and AUTO ON fan switch. Thernostats shall be
furni shed by unit manufacturer. Provide relays, transforners,
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2.

contactors, and control wring between thernostats and unit.]

[ Provide control s under Section 15901N, "Space Tenperature Contro
Systens."] [Provide controls under Section 15910N, "Direct
Digital Control Systens."]

e. Weat herproof casing: Provide renovabl e gasketed panel s desi gned
to exclude driving rain for access to fans, coils, filters,
conpressors, notors, and controls. Provide weatherproof outside
air intake |ouvers or weatherproof hoods with noisture elimnators.

f. Roof curbs: Provide factory-fabricated gal vani zed steel roof
curbs, wood nailers, insulation, and seal strips in accordance
with NRCA RMM curb details for rooftop air-handling units. Roof
curbs shall be furnished by unit manufacturer

[g. Special corrosion protection: Conply with requirenents specified
i n paragraph "Corrosion Protection For Coastal Installations".]

h. Equi prent sel ection: Air-handling unit (AHU) manufacturer shal
certify the capability of the AHU to perform between the
cumul ative design mni num and nmaxi mrum airflows of the variable air
volume (VAV) terminals. The AHU subnmittal selection shall be
supported by fan curves clearly annotated showi ng operating points
of the minimum and nmaxi num airfl ow of connected VAV terninals.

1.6 Mul tizone Air-Handling Units

Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 430. Units shall include multizone danper section, fan section,
coil section, filter section, mxing box section, and access panels.

I nsul ate inside of casing with manufacturer's standard insul ation.

a. Miltizone danper section: Danpers shall rotate in nylon bearings
and shall be interconnected externally with single steel rod to
pernmit zoning in the field. Provide solid zone partitions between
the bl ades with neoprene gasketed stops for positive |eakproof
sealing of the danpers. Unit nanufacturer shall furnish duct
clips for attaching danper sections to ducts. [Provide three-deck
multizone units with two sets of independent dampers (hot/bypass
and col d/ bypass) per zone. The danpers shall be interlocked so
that the cold deck will not open until the hot deck is conpletely
closed.] [Provide two-deck nultizone unit with hot deck or cold
deck and bypassing air danpers positioned at 90 degrees offset
from each other.]

b. Fan section: Provide blowthrough centrifugal fan section
i ncluding notor, starter, and drives. Provide adjustable sheaves
to pernit fan capacity variation fromb5 percent above to 5 percent
bel ow rated capacity.

c. Coil section: Provide separate ARl 410 hot deck water coils and
cold deck water coils. Seal coils to casing to prevent air
| eakage around the coils. Partitions between bypass, hot deck
wat er coils, and cold deck water coils shall be factory insul ated.
Provi de insul ated drain pan under cooling coils and val ves.
Bal ance pressure drops through the hot deck, cold deck, and bypass
with factory installed equalizing baffles.

d. Filter section: Provide UL listed, [25] [51] mm[1] [2] inch
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2.

thick 30 percent efficient throwaway fiberglass filters, standard
dust - hol di ng capacity, 1.8 ms 350 fpm nmaxi num face vel ocity.
[Provide [60] [70] [80] percent efficient bag final filters, 1.8
ms 350 fpm maxi num face velocity.] [Provide gasketed hi nged
access panel with quick opening half-twi st [atches at end of
filter rack.]

e. Space tenperature controls: [Provide controls under Section 15901N
"Space Tenperature Control System"] [Provide controls under
Section 15910N, "Direct Digital Control Systens."]

1.7 Ai r-Cool ed Water Chillers

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Design chiller systens for energy efficiency
in conpliance with FEMP/ Energy Star requirenments
speci fied at ww. eren. doe. gov/ f enp/ procur enent .

I ndi cate the equi pnent operating requirenents,

i ncluding efficiency, on the draw ngs.

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: A 20 ton rated water chiller |ocated on the
facility roof should be nounted on its own
structural steel skid which in turn is supported by
spring isolators fromstructural roof franing

Desi gners shoul d determ ne from equi pnent

manuf acturers the nost practicabl e nethod of
nmounti ng the equi pnent on the roof and indicate the
configuration on the design draw ngs.

EE R R R I R R R I I O R R R Ok S R R I R I R I O R I O

Provi de single package units factory assenbl ed, designed, tested, and rated
in accordance with ARl 550/590 with air-cool ed condensers. Provide not

| ess than two i ndependent refrigerant circuits for multi-conpressor units.
Provi de direct expansion shell and tube design, refrigerant circuits,
including electric-nmotor-driven refrigerant conpressors with integra
crankcase heater, air-cooled condenser, receiver, chiller, piping,
controls, and accessories nmounted in a cabinet. Provide refrigerant,
internal pressure relief device, solenoid valve, conbination liquid-Iine
strainer-drier, expansion valve, and service valves. Condenser discharge
air shall be in vertical direction. Provide guards to protect condenser
fins frommechani cal damage. Crankcase heaters are not required when
scrol |l conpressors are provided.

a. Controls: Provide factory-wired digital electronic controls
i ncl udi ng adj ust abl e programuabl e thernostat for chilled water
tenperature control, high-low pressure control, |ow water
tenperature safety thernostat, ONOFF unit switch, and
non-recycling punp-down relay.

Controls shall also include nmaxi mum operating pressure expansi on
val ves and programm ng of mcroprocessor chiller controls or high
tenperature controller for operation of conpressors in cool down
node for start-up or changeover when entering water tenperature is
in 15.6 to 32.2 degrees C 60 to 90 degree F range.

Provide electrical interlock between water chiller and chilled
wat er punp to prevent chiller fromoperating unless punmp is
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2.

running. Provide flow switch or flow sensors in chilled water
return piping to stop conpressor in event of water flow failure.

Condenser fan electric notors shall be drip-proof, with built-in
t hr ee- phase overl oad protection, nounted inside the casing.
Conpressor notor stoppage due to thermal and pressure overl oad
shal | require nmanual restart. Provide control and interlock

Wi ring.

Provide thernostat controlled electric heater cable for freeze
protection down to 17.5 degrees C 0 degree F air tenperature. [To
operate when anbient exterior air tenperature falls below 4.4
degrees C 40 degree F, provide | ow anbient control and hot-gas
bypass. ]

b. Weatherproof casing: Provide renovabl e gasketed panels desi gned
to exclude driving rain for access to conpressors, notors, and
control s.

[c. Special corrosion protection: Conmply with requirenents specified
i n paragraph "Corrosion Protection For Coastal Installations".]

1.8 Ai r - Cool ed Condensing Units

EZE IR R R S I R R I I O R R R Ok S R R I R R R I O R O O

NOTE: A 20 ton rated condensing unit |ocated on the
facility roof should be nounted on its own
structural steel skid which in turn is supported by
spring isolators fromstructural roof franing

Desi gners shoul d deterni ne from equi pnent

manuf acturers the nost practicabl e nmethod of
nmounti ng the equi pnent on the roof and indicate the
configuration on the design draw ngs.

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEREEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 365. Units shall be ARl certified. Provide units including
electric-notor-driven refrigerant conpressors with integral crankcase
heater, air-cool ed condenser, with refrigerant and hol ding charge of dry
nitrogen and seal. Provide isolation and service valves at refrigerant

pi ping connections to unit. Provide refrigerant, pressure relief valve,
sol enoi d val ve, conbination filter-dryer, and expansi on val ves. Condenser
discharge air shall be in vertical direction. Provide guards to protect
fins from mechani cal damage. Provide extension tubing to exterior of unit
casing for each lubrication fitting. Provide field adjustable head
pressure controls to maintain a mni num head pressure corresponding to 32.2
degrees C 90 degrees F condensing tenperature when anbi ent tenperature is
4.4 degrees C 40 degrees F. Crankcase heaters are not required when scrol
conpressors are provided. Unit shall be manufactured by sane manufacturer
as the air-handling unit.

a. Controls: Provide factory controls including autonatic safety
shut down swi tches for each conpressor for the followi ng hazardous
system conditions: refrigerant high pressure, refrigerant |ow
pressure, low oil level, and conpressor overload. The sw tches
shall be located in the unit control panel. The cutout sw tches
shal |l automatically stop the respective conpressors and
simul taneously ring an alarmbell whenever the pressure within the
condenser rises above the predeternined safe point. [Provide
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adj ustabl e automati c hot-gas bypass regul ator val ve, externa
equal i zer tubing, and interconnecting tubing. Field adjust as
required after charging. Hot-gas bypass shall be factory
fabricated requiring only field connection of factory furnished
conponents. |

b. Weatherproof casing: Provide renovabl e gasketed panel s desi gned
to exclude driving rain for access to fans, coils, filters,
conpressors, notors, and controls.

[c. Special corrosion protection: Conply with requirenents specified
i n paragraph "Corrosion Protection For Coastal Installations".]

2.1.9 Room Fan-Coil Air-Conditioners

IR R R R E R RS EEEEEREEEEEEREEEREEEREREEEREEEEEEREEEEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

NOTE: Units shall be based on unit capacity of not
| ess than sensible and | atent cooling | oads, and not
greater than 110 percent or 147 W500 Btuh of

sensi bl e cooling | oads at maxi num fan speed.
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Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 440. Units shall be ARl certified or listed in ARl APD for
cooling. Units shall include single hot water and chilled water coil
double width centrifugal fans, three-speed split capacitor motors with
integral thermal overload protection, insulated drain pans under cooling
coils and valves, and filters. |Insulate interior of casing with

manuf acturer's standard insul ation.

a. Filters: Provide UL Iisted throwaway fiberglass filters, standard
dust - hol di ng capacity.

b. Space tenperature controls: Provide digital electronic controls
i ncl udi ng adj ust abl e programuabl e tenperature control thernostats
wi t h COOL- OFF- HEAT system switch, H G4+ MEDI UM LOW fan switch, and
FAN ONLY switch. Wen systemswitch is in OFF position
deenergi ze automatic valve to stop water flow to coil
Thernmostats shall be furnished by unit manufacturer. Provide
relays, transforners, contactors, and control wiring between
thernostats and unit.

c. Horizontal units

(1) Concealed units: Provide unit nounted filter box with track
and hi nged access doors with latches. Provide supply air

di scharge with 25 mm one inch duct collar. Provide return air

pl enum suitable for bottomor rear return air duct connection as
i ndi cated. Provide plenumw th duct Iining.

(2) Recessed units: Provide adjustable recessing frane for flush
ceiling nounting. Provide hinged bottompanel with |atches for
access to filters and fan notors. Provide discharge air outlet
with 25 nmone inch duct collar. Provide bottom access panel with
stanmped return air grille or provide solid bottom access panel and
rear return air inlet with 25 mmone inch duct collar as indicated.

(3) Cabinet units: Provide hinged bottom panel with |atches for
access to filters and fan notors. Provide adjustabl e double
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deflection or stanped discharge grilles as indicated. Provide
bottomor rear stanped return air grille as indicated.

d. Vertical units: Provide conceal ed, recessed, and cabinet units
where indicated. Provide unit |evelers, subbases, and renovable
front cover for access to filters and fan notors. [Provide
outside air intake boxes with autonmatic danpers set for L/S cfm
i ndi cated in open position] [and weat herproof anodi zed al um num
| ouvers].

(1) Recessed unit: Provide renovable front cover for access to
entire unit. Provide [discharge air and] return air grilles in
front cover. [Provide top discharge air outlet with 25 nm one inch
duct collar.]

(2) Cabinet unit: Provide renovable front, side, and top panels.
Provi de adj ustabl e doubl e deflection or stanped di scharge grille
as i ndi cat ed.

2.1.10 Room Air-Condi ti oners
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NOTE: Design air-conditioning systens for energy
efficiency in conpliance with FEMP/ Energy Star
requi renents specified at

www. er en. doe. gov/ fenp/ procurenent. Indicate the
equi prent operating requirenents, including
efficiency, on the draw ngs.
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Provide units factory assenbl ed, cooling capacity rating tested, and
electrical input rating tested in accordance with AHAM RAC-1. Units shal
be AHAM certified or listed in AHAM DCRAC. Provi de wi ndow ai r-conditi oning
units and special wall sleeve suitable for through-the-wall installation of
units; do not restrict louvers or cabinet sides. Provide wall sleeves
designed to exclude driving rain. Provide installation hardware as
recommended by unit manufacturer. Unit chassis shall be renovable from

i nside building without removing cabinet. Provide guards to protect
condenser fins from danage. Provide permanent washable air filters,
removabl e without use of tools.

a. Space tenperature controls: Provide HHGH+LOWfan switch
OFF- H G+ MEDI UM LOW cool i ng fan switch, and COOLER- WARVER
adj ustabl e tenperature control thernostat.

b. Power cord: Provide manufacturer's standard length three-wire
groundi ng cord and pl ug.

2.1.11 Packaged Terminal Air-Conditioners
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NOTE: Design air-conditioning systens for energy
efficiency in conpliance with FEMP/ Energy Star
requi renents specified at

www. er en. doe. gov/ fenp/ procurenent. Indicate the
equi prent operating requirenents, including
efficiency, on the draw ngs.
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Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 310 for cooling. Units shall be ARl certified or rated in ARl APD
for cooling. Units shall include refrigeration section, heating section
(where indicated), separate outdoor weatherproof |ouvers, forced

ventil ation, room cabinet, fans and notors, controls, wall sleeves,
filters, danpers, grilles, subbases, |eveling device, and power
connections. Wall sleeves and installation shall be designed to exclude
driving rain. Insulate interior of unit with manufacturer's standard
insulation. Unit shall have slide-out chassis easily renoved through room
cabi net opening. Provide adjustable deflection inside air supply grille.
Fan notors shall be pernmanent-split capacitor type.

a. Filters: Provide permanent washable air filters or UL rated
t hrowaway fiberglass filters, standard dust-hol ding capacity;
renovabl e t hrough access door or panel

b. Safety controls: Provide conpressor notors with thernal and
overload protection, 5 mnute anti-recycle timer, start capacitor
kit, and crankcase heater. The above safety controls are not
requi red when scroll conpressors are provided.

c. Heating section: Provide UL or ETL listed electric resistance
heaters including internal fusing integral with heaters; fan shal
run until heater cools.

d. Space tenperature controls: Provide controls including
COOLER- WARMER adj ust abl e tenperature control thernostat with
COOL- OFF- HEAT system switch and H GH MEDI UM LOW fan switch, and
FAN ONLY swi tch.

[e. Special corrosion protection: Conply with requirenents specified
i n paragraph "Corrosion Protection For Coastal Installations".]

2.1.12 Packaged Term nal Heat Punps
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NOTE: Design heat punp systens for energy efficiency
in conpliance with FEMP/ Energy Star requirements
specified at www eren. doe. gov/ f enp/ procur enment .

I ndi cate the equi pnent operating requirenents,

i ncluding efficiency, on the draw ngs.
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Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 380. Units shall be ARl certified or rated in ARl APD. Units
shal |l include refrigeration section, additional heating section (where

i ndi cated), separate outdoor weatherproof anodized al um num | ouvers, forced
ventil ation, room cabinet, fans and notors, controls, wall sleeves,
filters, danpers, grilles, subbases, |eveling device, and power
connections. Wall sleeves and installation shall be designed to exclude
driving rain. Insulate interior of unit with manufacturer's standard
insulation. Unit shall have slide-out chassis easily renoved t hrough room
cabi net opening. Provide adjustable deflection inside air supply grille.
Fan nmotors shall be pernmanent-split capacitor type.

a. Filters: Provide pernmanent washable air filters or UL |isted

t hrowaway fiberglass filters, standard dust-hol ding capacity;
renovabl e t hrough access door or panel
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b. Safety controls: Provide conpressor notors with thernal and
overload protection, 5 mnute anti-recycle timer, start capacitor
kit, and crankcase heater. The above safety controls are not
requi red when scroll conpressors are provided.

c. Supplenmental heating section: Provide UL or ETL listed electric
resi stance heaters including internal fusing integral with unit;
fan shall run until heater cools. Provide controls to operate
heater only when indoor thernostat is in heating node and out door
thernostat indicates outside tenperature is below 1.7 degree C 35
degrees F or unit bal ance point, whichever is higher; and when
unit is in defrost node at any outside tenperature.

d. Space tenperature controls: Provide controls including adjustable
COOLER- WARMER tenperature control thernostats w th COOL- OFF- HEAT
system switch and H G+ MEDI UM LOW fan swi tch, and FAN ONLY swi tch.

[e. Special corrosion protection: Conply with requirenents specified
i n paragraph "Corrosion Protection For Coastal Installations".]

2.1.13 Series Fan Powered Variable Air Volunme (VAV) Term nals
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NOTE: For evaporator variable airflow applications
such as VAV or multizone, provisions for capacity
control and mini mum capacity must be indicated.
Capacity control nmay be conpressor unl oadi ng or

nmul tiple conpressors. For mninumcapacity control
t hese applications should be provided with factory
install ed hot-gas bypass.
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Provide units factory assenbl ed, designed, tested, and rated in accordance
with ARl 880. Units shall be ARl certified and listed in the ARl APD.
Units shall provide a supply air discharge m x by nodul ati on of conditioned
primary air and recirculating of return air. Units shall include casing,
centrifugal fan and notor, prinmary VAV danper or valve, electronic vol ume
regul ator, discharge air danmper, primary air inlet cone with high and | ow
pressure flow sensors, recirculating air filter franes, filter, and

el ectrical disconnect. [Provide hot water heating coils integral to the
termnal, or provide insulated hot water coil section attached to the

di scharge of the term nal.]

a. Casing: Provide renmpvable full bottom access panels for servicing
i nternal components wi thout disturbing duct connections. Insulate
i nside of casing with manufacturer's standard insulation. Units
shal |l have recirculating air inlet equipped with filter frane,
round primary danper or valve, and unit nounting brackets.

b. Fans and notors: Provide centrifugal, forward curved, multi bl ade,
fan wheels with direct-drive notors. Mdtors shall be high
efficiency permanent-split capacitor type with thernal overload
protection and pernanently lubricated bearings. Mtors shall have
three speeds or be equipped with solid state speed controllers.
Provi de isolation between fan notor assenbly and unit casing. Fan
and notor shall be renovabl e through casi ng access panel

c. Flow sensor: Sensor shall be ring or cross type with nininmum of
two pickup points which average the velocity across the inlet.
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FIl ow neasurenent shall be within plus or minus 5 percent of rated
airflowwith 1.5 dianeters of straight duct upstream of unit and
inlet static variation of 124 to 1240 Pa (gage) 0.5 to 5.0 inches
WG Flow neasuring taps and calibration flowhart shall be
supplied with each unit for field balancing airflows.

d. Primary VAV danper or valve: Galvanized steel danper bl ade shal
cl ose agai nst gasket inside unit. Connect danper to operating
shaft with a positive nechanical connection. Provide nylon
bearing for danper shaft. Cylindrical die cast al um num valve
inlet tapered to fit round flexible ducts with integral flow
di ffuser and bevel ed self-centering disc. Danper or valve |eakage
at shutoff shall not exceed 2 percent of capacity at 249 Pa (gage)
one inch WG pressure.

e. Regulator: Volune regulator shall be electronic. Electronic
controls contained in NEMA ICS 6, Type 1 enclosure sealed from
airflow Controls shall be nmounted on side of unit or on air
val ve. System powered regul ators shall not be pernmitted. Volune
regul ator shall reset primary air volume as determ ned by
thernmobstat, within upstreamstatic pressure variation noted in
par agraph entitled "Fl ow Sensor." Volune regul ators shall be
field adjustable and factory set and calibrated to indicated
maxi mum and mnimumprinary airflows. Volunme regulators shall be
direct acting and nornmally [open] [closed] upon |oss of pneumatic
pressure.

f. Electrical: Unit shall incorporate single point electrica
connection with electrical disconnect. Electrical conponents
shall be UL or ETL listed and installed in accordance with NFPA 70.
El ectrical conponents shall be nounted in control box. Units UL
or ETL listed as an assenbly do not require airflow switch
interlock with electric heating coil when factory assenbl ed.

g. Filters: Provide UL |isted throwaway 25 mm one inch thick
fiberglass filters, standard dust-hol ding capacity.

.1.14 Li quid Cool i ng Radi ators

Provide factory-assenbled unit with vertical air discharge. Performance
shal | neet requirenents for heat renoval capacity, coolant flow rate (water
or percent ethylene glycol), maxi mum cool ant pressure | oss through unit,
desi gn anbi ent tenperature, and el evation above sea level. Unit shall be
complete with supporting frame, cooling core, fans, fan drives, and guards.
The cooling core shall be constructed of copper tubes with plate al um num
fins and renovabl e mani fol d tanks.

[Comply with requirenents specified in paragraph "Corrosion Protection For
Coastal Installations".]

.1.15 Cabinet Unit Heaters

Provide units factory assenbl ed, designed, and tested. Units shall include
single heating hot water or steamcoil, centrifugal fans, three-speed split
capacitor notors with integral thernmal overload protection, and filters.

a. Filters: Provide UL listed throwaway fiberglass filters, standard
dust - hol di ng capacity.

SECTI ON 15700N Page 28



b. Space tenperature controls: [Provide controls including
adj ustabl e room tenperature control thernmostats with VENT- OFF- HEAT
system switch, H G4 MEDI UM LOWfan switch, and FAN ONLY switch
When systemswitch is in OFF position, deenergize autonatic val ve
to stop water flowto coil. Thernostats shall be furni shed by
unit nmanufacturer and installed where indicated. Provide relays,
transforners, contactors, and control wring between thernostats,
and unit.] [Provide controls under Section 15901N, "Space
Tenperature Control Systems."] [Provide controls under Section
15910N, "Direct Digital Control Systens."]

c. Horizontal units: Provide conceal ed, recessed, and cabinet units
wher e i ndi cat ed.

(1) Concealed units: Provide unit nounted filter box with track
and hi nged access doors with latches. Provide supply air

di scharge with 25 mm one inch duct collar. Provide return air

pl enum suitable for bottomor rear return air duct connection as
i ndi cated. Provide plenumw th duct Iining.

(2) Recessed units: Provide adjustable recessing frane for flush
ceiling nounting. Provide hinged bottompanel with |atches for
access to filters and fan notors. Provide discharge air outlet
with 25 nmone inch duct collar. Provide bottom access panel with
stanmped return air grille or provide solid bottomaccess panel and
rear return air inlet with 25 mmone inch duct collar as indicated.

(3) Cabinet units: Provide hinged bottom panel with |atches for
access to filters and fan notors. Provide adjustabl e double
deflection or stanped discharge grilles as indicated. Provide
bottom or rear stanped return air grille as indicated.

d. Vertical units: Provi de recessed and cabi net units where
i ndi cated. Provide unit |evelers, subbases, and renovable front
cover for access to filters and fan notors. Provide outside air
i ntake boxes wi th nanual danpers and weat her proof anodi zed
al um num | ouvers.

(1) Recessed unit: Provide renovable front cover for access to
entire unit. Provide discharge air and return air grilles in
front cover.

(2) Cabinet unit: Provide renovable front, side, and top panels.
Provi de adj ustabl e doubl e defl ection or stamped di scharge grille
as i ndi cat ed.

2.1.16 Unit Heaters
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NOTE: Factory-assenbl ed, propeller or blower type
fan electric unit heaters are specified in Section
15768, "Electric Space Heating Equi pnent."]
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Provi de factory-assenbl ed, propeller or blower type fan unit heaters
arranged for horizontal or vertical air discharge as indicated. Each unit
shal | include steamor hot water coil, fan, electric notor, housing, and
air discharge vanes or diffusers. Horizontal discharge type units shal
have adj ustabl e defl ectors for control of horizontal and vertical airflow
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Rotating air deflector assenblies on vertical units where indicated shal
be gear driven by separate electric notor and shall rotate when the fan
runs. Each unit shall be provided with threaded nounting hol es for
attaching threaded hanger rods. Fan notor shall be controlled by

wal | - mount ed adj ustabl e thernostat with higher end of scale range factory
set at 23.9 degree C 75 degree F. Controls shall be automatic of the
on-of f type. Provide fan selector switches to provi de AUTOVATI C- ON- OFF
posi tions.

L1017 Convectors

Provi de factory-assenbled units including copper-alloy heating coil wth

pl ate al um num fins, non-recessed wal |l - mount ed baseboard type, baked enanel
finish enclosure wth tanperproof access doors. Provide copper alloy hot
water valves with integral tenperature sensing, single tenperature sensing
control elenent, packing gland type, for automatic thernostatic control of
i ndi vi dual convector.

.1.18 Fi nned Tube Radi ati on

Provi de factory-assenbled units including heating coil with plate fins.
Hanger brackets shall have vertical adjustnent for pitch of piping and
shal | have provisions for noisel ess operation during expansion and
contraction of piping. Enclosure and end caps shall be constructed of
steel with baked enanel finish. Provide face operated manual danpers.
Provi de tanperproof access doors in enclosure. Provide copper alloy hot
water valves with integral tenperature sensing, single tenperature sensing
control elenent, packing gland type, for automatic thernostatic control of
i ndi vi dual radiation.

.1.19 Hot Water Converters

Provi de factory-assenbl ed, U tube units constructed for mninum of 862 KPa
(gage) 125 psig working pressure with steamin the shell and water in the
tubes. Construct in accordance with ASME BPVC.

.1.20 Ql-Fired Heating Boilers
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NOTE: Design boiler systens for energy efficiency in
conpliance with FEMP/ Energy Star requirenments

speci fied at ww. eren. doe. gov/ f enp/ procur enent .

I ndi cate the equi pnent operating requirenents,

i ncluding efficiency, on the draw ngs.
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Provide units factory assenbl ed, self-contained | ow pressure boiler,
suitable for 103 kPa (gage) 15 psig steam and 207 KPa (gage) 30 psig hot
water. Units shall conformto UL 726 and as specified herein. Provide
integral draft fan having adequate capacity for the boiler as install ed.
Use of tubul ators or other devices inside the tubes will not be permtted.
Provi de automatic water feeding device for maintaining proper water |evel.
Provi de breeching fromboiler to stack. Boiler, burners, breeching, fuel
oil tanks, and piping shall conformto NFPA 31 for installation.

a. Burners: UL 296, integral burner with cadmiumcell flane

retention, Grade No. 2 fuel oil. Burners shall be specifically
designed for the boiler furnished.
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g.

2.1.21

Tankl ess domestic water heater: Provide as part of boiler for
i ntended service. Provide heater with water
tenperature-regul ati ng val ve and control s.

Boi | er breeching and stack: Provide size as recomended by boil er
manuf acturer or as indicated. Provide prefabricated all-fue
multi-wall type UL listed for oil-fired boilers.

Fuel systens: Fuel oil piping shall be steel piping, except fue
oil supply and return piping my be copper tubing with flared
fittings or conpression type fittings.

Fuel oil valves: Provide valves with threaded end connections or
conpressi on type end connecti ons.

(1) Gate valves and check valves: MsS SP-80, Cass 125.

(2) Angle check valves: Double poppet with netal -to-netal seat,
cast-iron body, bronze poppets and seats, Buna-N Orings, and
brass screen.

Underground fuel oil storage tank: UL 1316, doubl e-wall gl ass
fiber reinforced polyester tank. Provide [autonmatic el ectronic]
[manual ] leak nmonitoring and fuel |evel system Provide tank with
whi stle vent alarm

Aboveground fuel oil storage tank: UL 142 wel ded steel tank

Punps
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NOTE: Desi gn punpi ng systens for energy efficiency
in conpliance with FEMP/ Energy Star requirements
specified at ww. eren. doe. gov/ f enp/ procur enent .

I ndi cate the equi pnent operating requirenents,

i ncluding efficiency, on the draw ngs.
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a.

In-1ine punps: Provide punps constructed of manufacturer's
standard materials suitable for chilled water and hot water
heati ng systens. Punps shall have nmechanical seals and drip-proof
electric notors.

Dupl ex condensate punping units: Provide punps and receiver
constructed of manufacturer's standard materials suitable for hot
condensate water, nounted on commobn base, conplete with fl oat
control s and nmechani cal alternator.

End suction water punps: Punps shall be single stage centrifugal
wi th nechani cal seals and drip-proof electric notors. Inpeller
shall be bronze. Oher punp parts shall be manufacturer's
standard materials provided with bronze inpeller punp. Provide
t hreaded suction and di scharge pressure gage tapping wth
squar e- head plugs. Provide flexible coupling with steel cover
guard on base-nounted punps. Base-nounted punp, coupling guard,
and notor shall each be bolted to a fabricated steel base which
shal | have bolt holes for securing base to supporting surface.
O ose-coupl ed punp shall be provided with integrally cast or
fabricated steel feet with bolt holes for securing feet to
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supporting surface.

d. Punp suction diffuser: Casing shall include an angle type body of
cast iron. Unit shall have internal straightening vanes, strainer
with mninmum 6.35 nm 0.25 inch openings, and auxiliary di sposabl e
fine mesh strainer which shall be renoved 30 days after start-up
Provi de warning tag for operator indicating scheduled date for
renoval . Casing shall have connection sizes to match punp suction
and pi pe sizes, and be provided with adjustable support foot or
support foot boss to relieve piping strains at punp suction
Bl owdown port and plug shall be provided on unit casing. Provide
a magnetic insert to renove debris fromsystem

2.1.22 Exhaust Fans
2.1.22.1 Centrifugal Exhaust Fans (Wall or Roof)

AMCA 210 with AMCA seal. Provide centrifugal type exhaust fans [,
spark-proof] w th alum num housi ng, fan wheel, and bird screen. Modtors
shal | be conpletely shielded fromthe airstream Provide exhaust opening
and gravity closing type automatic backdraft dampers. [Provide NRCA R\WM
roof curb for roof nmounted exhaust fans as reconmended by fan
manufacturer.] [Provide with] [disconnect] [and] [speed controller].
Provide [v-belt] [and] [direct] drive exhaust fans as indicated.\

2.1.22.2 Propel l er Wall Fans

AMCA 210 with AMCA seal. Provide [direct-connected nmotor.] [or] [v-belt
driven with external belt guards and adjustable notor nmounts.] Provide
with fan guard, [disconnect] [and] [backdraft danper.] Propeller shall be
statically and dynam cal |y bal anced.

2.1.22.3 In-Line Centrifugal Fans

AMCA 210 with AMCA seal. Provide wel ded steel casings, centrifuga
backward inclined bl ades, [stationary discharge conversion vanes, ]
[internal and external belt guards and adjustable nmotor nounts] [direct
drive]. Inlet and outlet connections for fan casings to ductwork and

equi prent casings, may be of the slip fit or flanged type. [Provide guards
for discharges. Rate fans with guards in place.] [Air shall enter and

| eave the fan axially.] Inlet shall be streamined [and conversion vanes
shall elimnate turbul ence and provide snooth discharge airflow.] Enclose
fan bearings and drive shafts, and isolate fromthe airstream Fan
bearings shall be nmechanically seal ed against dust and dirt and shall be
self-aligning, pillow block ball or roller type. Mtor and drive shall be
provided by fan manufacturer. [Provide with] [disconnect,] [speed
controller,] [backdraft danmper,] [and] [vibration isolated hanging rod and
har dwar e] .

2.1.22. 4 Upbl ast Exhaust Fan

AMCA 210 with AMCA seal. For fune and vapor renoval provide [spark-proof]
upbl ast centrifugal type [belt] [or] [direct] exhaust fans [as indicated]

wi t h al um num weat her pr oof housi ng the vapor shall be out of the exhaust
airstream and cool ed by clean outside air. [Provide Cass B or Hinsulated
vapor for high heat applications.] [Provide Cass 1, Goup D

expl osi on-proof motors.] Provide alum num fan wheel [w th acid-resistant

Ei senhei ss or Heresite coating.] The fan assenbly shall be provide wth
vibration isolators. Provide fan with an integral disconnect, [NRCA R\
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roof curb], [and] [grease through].
.1.22.5 Uility Set(s)

AMCA 210 with AMCA seal. Provide single width, single inlet blower with
backward inclined, non-overloading centrifugal wheel constructed of heavy
gage steel. The housing shall be of heavy gage steel with airtight |ock
seam construction. Provide a weatherhood to protect the motor and drive.
Provide [direct drive] [or] [v-belt driven] [exhaust] [and] [supply] fans
[as indicated]. [Belt driven fans shall be provided with an adjustable
notor plate.] [Provide with [disconnect,] [manual starter switch,]
[vibration isolators,] [and] [backdraft danper].]

.1.22.6 Bat hr oom Exhaust Fans

UL 507 and UL listed for ceiling installation, HVI (Honme Ventilating
Institute) certified, with AMCA seal.

.1.23 Direct Vent Gas-Fired Central Furnaces
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NOTE: Design furnace systens for energy efficiency
in conpliance with FEMP/ Energy Star requirements
speci fied at www. eren. doe. gov/ f enp/ procur enent .

I ndi cate the equi pnent operating requirenments,

i ncluding efficiency, on the draw ngs.
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Provide factory assenbl ed, self-contained, forced circulation, natura
gas-fired air heating, direct vent (condensing) central furnaces with
direct vent seal ed conmbustion systemusing 100 percent outdoor air, and
designed to distribute air through ducts for space heating and cooli ng.
Provide electronic pilot ignition system Unit shall be factory wired with
bot h cooling and heating controls. Unit shall be design certified by
Ameri can Gas Association, GAMA efficiency rating certified, and listed in
GAMA CDCER for gas central furnaces. M ninmum AFUE shall be 90 percent.
Provide UL listed throwaway 25 mm one inch thick fiberglass filter in
return air to each unit. Provide 20- to 30-volt digital heating and
cool i ng space tenperature control thernostat with manual changeover
Provi de natural gas steel piping, PVC vent and conbustion air piping, and
PVC condensate drain piping sized as recomended by furnace manufacturer.
Provi de cooling (evaporator) coil units and cabinets suitable for use with
furnace and as specified in paragraph entitled "Split-System
Air-Conditioners."

.1.24 Cei l i ng Hugger Type Fans

UL 507 and UL listed ceiling hugger type fans for close-to-ceiling
installation, mnimmof four 1320 nm 52 inch dianmeter fan bl ades,
three-speed pull chain fan notor switch, reversing switch, and |light kit
adaptabl e. Provide special fan support including nmetal electrical ceiling
outl et box designed to support the weight of the fan and |ight assenbly,
and to prevent fan wobbling and vibrating at all fan speeds. Secure fan
support with mninumof two nmetal hex head screws for each connection.
Provi de white opal glass school house type globe light kit to match fan.

.1.25 Range Hoods

UL 507 and UL listed, with AMCA seal, separately sw tched two-speed exhaust
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fan and lights. Fan capacity shall be 75.5 L/S 160 cfm wi th naxi num sound
| evel of 5.6 sones. Provide 762 mm 30 inch stainless steel range hood with
easily renovabl e washable nmetal filter and zinc-coated steel ducts to
exterior of building with weatherproof grille.

2.1.26 Qutside Air Intake [and] [Exhaust] Hoods

Low-si | houette, curb-nounted, dome-type roof [intake] [exhaust] unit

equi pped with waterproof top. Provide a renovable roof constructed of not

| ess than 2. 07 nm 0.081 inch thick [alum num [or] [gal vani zed] steel sheet
insulated with 2.07 nm0.081 inch thick glass fiber with vapor barrier

attached to underside of roof. Internally brace the unit with not |ess than
51 by 51 by 3.19 nmm 2 by 2 by 1/8 inch al umi num or gal vani zed stee

angles. Provide curb tie-downs and bird screens. The entire assenbly

shal | have been factory tested to withstand a 202 knph 125 nph wi nd force.
Provide [aluminun] [or] [stainless steel] bolts or screws in the assenbly.

[2.2 Corrosion Protection For Coastal Installations

Rk Ik Sk kR IR R R Ik O R R Rk Rk S R R R O O kS I O I S

NOTE: Specify corrosion protection for exterior
HVAC equi pnent, including air handling units, heat
exchanger coil surfaces, equipnent casings,
air-cooled water chiller coils, heat punps, and air
conditioning units, that is exposed to the weather
within 5 nmles of a sea (salt) water coast.

At these coastal |ocations, this corrosion
protection is also required on HVYAC equi pnent within
buil di ngs that are subject to the outside weather
condi tions. Specifically, equipnent requiring
protection is defined as the first HVAC equi prment
(excluding louvers) net by the outside air in the
supply air ductwork system

Speci fier shall survey the HVAC equi pnent market

pl ace, find and specify the manufacturer's standard
of f-the-shel ve anti-corrosion options for "coastal"
or "sea coast" installations. Specify the various
systens (utilizing the word "or") offered by three
conpetetive equi pnent sel ections. This approach is
by far less costly than specifying custom corrosion
protection.

Manuf acturer's standard of f-the-shel ve
anti-corrosion options for "coastal" or "sea coast"
installations also vary with type and size of HVAC
equi pnent .

After thorough investigation of the comerci al

mar ket , determni nes manufacturer's standard

of f-t he-shel ve anti-corrosi on options are not
avai l abl e for the sel ected equi pnent, contact the
Mechani cal Desi gn Branch, LANTNAVFACENGCOM f or
consultation if the need for this protection is

consi dered mandatory by the station
EE IR I Sk S S O S S S I R R R Rk I I S kS Ik I kR Ik S S I S R Sk I O
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NOTE: For installations at MCAS Cherry Point and MCB
Canmp LeJdeune, including New River, and installations
at NAS Cceana incl udi ng Dam Neck, specify corrosion
protection for all outside, and specific inside HVAC
equi pnent exposed to the weather. Follow the

gui dance specified in the criteria NOTE above.

EE R R R I I R R R I I O R R R O R R R I R R I O R I O

2.3 ELECTRI CAL

2.3.1 El ectrical Mdtors, Controllers, Contactors, and D sconnects
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NOTE: If fan powered variable air volune (VAV)
termnals are provided in the HVAC systens, the
associ ated central air handler will probably have a
vari abl e frequency drive covered by the requirenments
in brackets at the end of this paragraph

IR R R R SRR EEEEEREEEEEEREEEREEEREREEEREEEEEEREEREEEEREEEEEEEEEEEEEREEEEEEREEEEE SRS

Furnish with respective pieces of equipnent. Mtors, controllers,

contactors, and disconnects shall conformto Section 16402N, "Interior
Distribution System" Provide electrical connections under Section 16402N
“Interior Distribution System" Provide controllers and contactors wth

maxi mum of 120-volt control circuits, and auxiliary contacts for use with
controls furnished. Wen notors and equi prrent furnished are |arger than
sizes indicated, the cost of providing additional electrical service and
rel ated work shall be included under this section. [Provide variable
frequency drive (VFD) systens in conpliance with Section 16261N, "Vari abl e
Frequency Drive Systens Under 600 Volts."]

2.3.2 El ectrical Wrk

Provi de under Section 16402N, "Interior Distribution System" [Provide
control wring under Section 15901N, "Space Tenperature Control Systens."]
[ Provide control wiring under Section 15910N, "Direct Digital Contro
Systens."] [Provide control wiring under this section in accordance with
NFPA 70. ]

2.4 VETAL DUCT SYSTEMS

Provi de shop-fabricated ductwork. Fabricate, construct, brace, reinforce,
install, support, and seal ducts and accessories in accordance with SVMACNA
HVACMF.  Provi de rectangul ar ductwork for | ow pressure applications; round
and flat oval ductwork for nedium and high pressure applications as

i ndi cated. Cover duct transverse joints with single conponent synthetic
rubber type compound suitable for use with passivated coating on
zinc-coated steel. Lap joints in direction of flow Provide ducts straight
and snooth on inside with neatly finished airtight joints. Provide air
supply and return openings in ducts with air diffusers, registers, or
grilles.

2.4.1 Ducts of Pressure Classes 746 to 2490 Pa (Gage) 3 to 10 I nch WG

Construct ducts of [zinc-coated steel conformng to ASTM A653/ A653M coati ng
desi gnation &0] [stainless steel].
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2.4.1.1 Constructi on

Duct construction, netal gages, and hangers and support reinforcenents
shall conformwi th the SMACNA HVACMF. Ducts shall not pulsate or vibrate
when in operation. Pressure sensitive tape shall not be used as a prinmary
seal ant on ductwork. Duct air |eakage shall be |less than that all owed by
SMACNA HVACTM for the duct pressure class, duct seal class, and duct

| eakage class indicated. Curved el bows shall have a centerline radius not
less than 1 1/2 tinmes the width of ducts.

2.4.1.2 Joints

Construct joints to neet the requirenents of the | eakage test specified
herein. Duct components shall fit so that joints are not m smatched. Do
not use duct seal ant and tape to conpensate for m smatched connecti ons.
Longi tudi nal | ocks or seanms known as "button-punch snap-lock"” will not be
permtted. Apply fire-resistant sealing conpound to exposed nale part of
fittings collars so that sealer will be on inside of joint and fully
protected by the netal of the duct and fittings. Apply one brush coat of
seal i ng conmpound over outside of joint to at |least 51 mm 2 inch band w dth
covering screw heads and joint gap. When tape is used, apply a single wap
of a duct tape over the wet sealer. Tape provided shall be recomrended by
the seal er nanufacturer to permt proper curing of the sealer. Dents in
the mal e portion of the slip fitting collar will not be acceptable.

2.4.1.3 Fittings

Square el bows, round el bows, fittings, branch take-offs, transitions,
splitters, duct volume danpers, fire danpers, flexible connections, and
access doors shall conformwi th the SMACNA HVACM-, Section 2.

a. Test holes: Provide factory fabricated, airtight, and
noncorrosive test holes with screw cap and gasket. Provide
extended neck fittings to clear insulation

b. Round el bows: Provide 45 degree and 90 degree round el bows of two
pi ece die stanped construction for ducts 203 mm 8 i nches or |ess
in diameter. For ducts over 203 nm 8 inches in dianmeter, provide
5 mtered piece for 90 degrees and 3 mitered piece for 45 degrees.

2.4.1.4 Round and Oval Ducts
SMACNA HVACMF, Section 3.

2.4.1.5 Rect angul ar Ducts
Make joints between sections of duct and between ducts and fittings with
ei ther gasketed flanged connection, welded flange joints, or other joints
recomrended in SMACNA HVACMF, Section 1, and reinforce at the joints and
between the joints as recomended.

2.4.1.6 Sound Attenuators
Provide factory fabricated attenuators that will reduce the rated sound
pressure |l evel of the fan down to at |east 65 decibels in the 250 Hz (third
octave band) center frequency by using a reference sound source calibrated

in deci bels of sound power at 10 to 12 watts. Maxi mum perm ssible pressure
drop shall not exceed 157 Pa 0.63 inch of water. Attenuators to be
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2.

constructed airtight when operating under an internal pressure of 2490 Pa
10 inches of water. The air-side surface shall be capable of withstanding
air velocity of 51 ms 10,000 feet per mnute. When attenuators are
submitted for approval, provide manufacturer's product data verifying the
net sound reduction values. Sound absorbing material shall conformwth
ASTM C1071, Type | or Il. Provide suitable duct-transition sections for
connections to ductwork.

a. Net sound reduction values: Conformwth the foll ow ng:
M ni mum Net Sound Reduction Val ues

Sound Pressure Level dB
(Ref erence Sound Power at 10-12 Watts)

Cct ave Pass Band 2 3 4 5 6 7
Center Frequency (Hz) 125 250 500 1000 2000 4000
Noi ses Reduction (db) 11 16 19 30 40 32

b. Factory-fabricated sound attenuators (traps): Provide sound
attenuators constructed of gal vani zed sheet steel casing and sound
absorbing material covered with an internal perforated zinc-coated

nmetal liner. Sound absorbing materials shall be faced with gl ass
fiber cloth and hold in conpression to prevent settling. The
internal perforated netal liner shall be not |less than 0.7 nmm 24

gage, with perforations nmet larger than 3.97 mMm 5/32 inch in
di ameter providing a net open area not |ess than 22 percent of the
surface. Attenuators shall be insulated to prevent sweating.

c. Factory-fabricated sound-attenuator ducts: Sound-attenuator ducts
may be provided in lieu of sound attenuators (traps). Conply with
requi renents specified herein for sound attenuators. Construct
each doubl e-wal Il ed duct and fitting of an outer zinc-coated neta
pressure shell with 25 nmone inch thick acoustical blanket
i nsulation and an internal perforated zinc-coated netal |iner
Install sufficient Iength of run to obtain the noise reduction
val ue specified. Provide product data from manufacturer verifying
that the sound reduction value specified will be obtained within

the I ength of duct run provided. Noi se reduction data shal
i nclude effects of flanking paths and vibration transmn ssion. The
internal perforated zinc-coated netal liner shall be not |ess than

0.7 nm 24 gage, unless ribbed, not |ess than 0.47 mm 28 gage for
the duct liner and not |less than 0.55 mm 26 gage for the fitting
liner with perforations not larger than 2.38 nm 3/32 inch
diameter. Seal joints as specified in paragraph entitled "Round
and Oval Ducts." [Rigid nolded fiber-glass inserts with the air
side surface [PVC] [neoprene]-coated, when conplying with

requi renents specified herein, nay be used in lieu of interna
prefornmed zinc-coated netal |iner.]

4.2 Ducts of Pressure Classes Less than 746 Pa (Gage)3 Inch W5

Construction, netal gage, hangers and supports, and reinforcenents shal
conformwi th SMACNA HVACMF, except that ducts with pressure classifications
bel ow 497 Pa (gage) 2 inch water gage that are | ocated outside of the
condi ti oned space shall have a seal Cass C Ductwork shall be airtight
and shall not vibrate or pul sate when systemis in operation. Pressure
sensitive tape shall not be used as a primary seal ant on ductwork with
pressure classifications above 249 Pa (gage) one inch water gage. Duct air
| eakage shall be less than that all owed by SMACNA HVACTM for the duct
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pressure class, duct seal class, and duct |eakage cl ass indicated. Construct
ductwork of [zinc-coated steel conform ng to ASTM A653/ A653M coati ng
designation &0] [or] [alum nun]. Exhaust ductwork exhausting
non-residential kitchens shall be constructed of ASTM Al67 stainless stee
with wel ded seans and joints except the flanged connection to the exhaust
fan.

.4.2.1 Curved El bows

Make a centerline radius not less than 1 1/2 tinmes the width or dianeter of
t he duct.

.4.2.2 Laps

Make | aps at joints in the direction of airflow Space button-punch or

bol t-connection in standing seans at fixed centers not greater than 152 nm
6 inches. Longitudinal |ocks or seans, knhows as "button-punch snap | ock,"
may be in |ieu of Pittsburgh Lock.

.4.2.3 Fittings

El bows, vaned el bows, take-offs, branch connections, transitions,

splitters, volunme danmpers, fire danmpers, flexible connections, and access
doors shall conformw th SMACNA HVACMF, Section 2. Provide factory
fabricated, airtight, and noncorrosive test holes with screw cap and gasket.

.4.2.4  Acoustical Duct Lining

Provi de where indicated. Provide ASTM C1071 fi bergl ass duct |ining,

m ni mum of 25 mm one inch thick, with black-pignented fire-resistant
coating on side exposed to airstream Secure to duct interior with 100
percent coverage of adhesive and wi th nechani cal fastening devices, spaced
in accordance with SMACNA HVACMF. Provide netal nosing at duct |ining
begi nni ngs and endi ngs.

.4.2.5 Pr ef ormed Duct Liner

Provi de preformed round duct |iner mninmmof 25 nmone inch thick, with

bl ack- pi gnented fire-resistant, anti-mcrobial agent designed for insertion

in round ducts nay be used in the sizes commercially available. Provide

duct liner sections with slip-lap joints not |ess than 50 nm 2 i nches wi de.
Make joints in accordance with nmanufacturer's printed instructions.
Furnish fire-resistant adhesive to field-coated joints when recommended by

the manufacturer to prevent delanmination or erosion at joints. Tabular

sections of duct liner shall fit the metal duct snugly and wi thout gaps

bet ween duct-liner sections.

.4.2.6 Fact ory- Fabri cat ed Sound- Attenuator Ducts

Provi de doubl e-wal |l ed duct and fitting of an outer zinc-coated neta
pressure shell with 25 mmone inch thick acoustical blanket insulation and
an internal perforated zinc-coated netal liner. |Install sufficient length
of run to obtain the noise reduction value specified. Submt product data
from manufacturer verifying that the net sound reduction val ues specified
will be obtained within the length of duct run provided. The interna
perforated zinc-coated netal -1iner shall be not less than 0.7 nm 24 gage,
unl ess ribbed, then not |less than 0.47 mm 28 gage for the duct |liner and
not less than 0.55 mm 26 gage for the fitting liner with perforations not
larger than 2.38 mm 3/32 inch dianmeter. Seal joints as specified in
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par agraph entitled "Round and Oval Ducts." [Rigid nolded fiberglass
inserts with the air-side surface [PVC] [neoprene]-coated, if conplying
with requirements specified herein, may be used in lieu of interna
perforated zinc-coated netal liner.] Each sound attenuator duct system
shall conmply with the followi ng requirenents:

M ni nrum Net Sound Reduction Val ues
Sound Pressure Level dB
(Reference Sound Power at 10-12 Watts)

Oct ave Pass Band 2 3 4 5 6 7
Center Frequency (Hz) 125 250 500 1000 2000 4000
Noi ses Reduction (db) 11 16 19 30 40 32

.4.3 Fl exi bl e Duct Connectors

Provide a m ni nrum of design pressure rated plus 124 Pa (gage) 0.5 inch WG
static pressure airtight flexible duct connectors at duct connections to
each air-conditioning unit, air-handling unit, exhaust fan, and ventilating
fan. Support connectors at each end with netal angle frame bands, securely
bolt in place. Provide not less than 0.60 L 20 ounce gl ass fabric duct
connectors coated on both sides with neoprene.

4.4 Tur ni ng Vanes

Provide fabricated tees and square el bows with double walled turning vanes
in accordance with SMACNA HVACMF for vaned el bows.

.4.5 Danper s

Provi de factory manufactured opposed bl ade adjustabl e manual danpers where

i ndi cated for duct heights of 305 mm 12 inches and | arger. Provide factory
manuf actured single | eaf danmpers for duct heights I ess than 305 nmm 12 i nches.
Provi de danper shafts with 51 mMm 2 i nch standoffs to clear 51 nm 2 inches

of duct insulation with bearings at both ends of the shafts. Provide

adj ustnent quadrant with indicator and | ocking devices. Provide gal vani zed

steel danpers 0.15 nmthicker one gage heavier than duct in which danpers
are installed. [Provide automatic danpers under Section 15901N, " Space

Temperature Control Systens."] [Provide automatic danpers under Section
15910N, "Direct Digital Control Systens."]

.4.6 Diffusers, Registers, and Gilles

Provide factory-fabricated nmetal units with edges rolled or rounded where
exposed to view, and factory prined with white enanel finish. Do not
provi de danpers in or on diffusers, registers and grilles. Provide each
unit with rubber or plastic installation gaskets. Diffusers in sane room
shal | have sanme face design

a. Diffusers: Provide round, square, or rectangul ar diffusers as
indicated. Ceiling diffusers shall be designed to deliver air in
a horizontal direction. Provide baffles or other devices as
required for proper air distribution pattern

b. Registers: Provide double deflection supply registers arranged to
control air direction, throw, and drop. Exhaust and return air
regi sters shall have single set of nondirectional face bars or
vanes havi ng the sane appearance as supply registers. Provide
face bars or vanes spaced not nore than 19.05 mm 0. 75 inch on
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center and not less than 15.75 nm 0.62 inch depth.

c. Gilles: Provide as specified for registers wthout
air-vol une-control danpers

2.4.7 Qutside Air |Intake Louvers

[ Louvers shall bear AMCA certified ratings programseal for air perfornmance
and water penetration in accordance with AMCA 500 and AMCA 511. Maxi num
pressure drop shall be 24.9 Pa (gage) 0.1 inch WG . Louvers shall have
maxi mum wat er penetration of 0.0637 liters per square neter 0.20 ounce per
square foot of free area at free velocity of 4.1 nmis 800 fpm Provide
alum numal loy with anodi zed finish franes and bl ades assenbled with

stainl ess steel screws, including 12.7 mm 0.5 inch nesh al un num screen
mounted in extruded al um num frame.] [Louvers are specified in Section
10201N, "Metal [Wall] [and] [Door] Louvers."]

.4.8 Access Doors

Provi de for access to vol une danpers, fire dampers, plenum chanbers, and
where indicated. Provide each door with double wall zinc-coated stee
construction, gasketed airtight, with continuous hinges and cam | atches.

I nsul at e access doors with 25 mmone inch thick rigid insulation. Provide
305 by 305 nm 12 by 12 inch door, except where | arger sizes are indicated,
or provide 305 mm 12 inches by hei ght of duct when duct is Iess than 305 mMn
12 inches high. Provide keyed-alike 90 degree turn cam |l ocks on each
access door in sleeping rooms; furnish three keys.

. 4.9 Fire Danpers

UL 555 and NFPA 90A. Danpers shall be listed in UL BVMD. Danpers when open
shal |l not protrude into the ducts.

.4.10 Duct Heaters

[ARI 410, steamor hot water coils.] [Electric heating coils shall have
alumini zed steel flanged frane for duct nmounting, conplete with ternina
box, high Iimt thermal cutout bulb, and open resistance type heating
elements. Coils shall have an airflow switch to keep heaters from
operating with no-airflow. Provide controls to keep fan running unti
heater cools. Provide wire type heating elenents insulated fromnetal by
ceranm ¢ bushings. Provide UL or ETL listed or FM approved duct heaters.]

.4.11 Fl exi bl e Round Duct s

UL 181 and NFPA 90A with factory-applied insul ation, vapor barrier, and end
connections. Fire hazard rating of duct assenbly shall not exceed 25 for
flane spread and 50 for snoke devel oped. Provide ducts designed for
wor ki ng pressures of 497 kPa (gage) 2 inches WG positive and 373 kPa
(gage) 1.5 inches WG negative. Flexible round duct |ength shall not
exceed 1525 mmb feet. Secure connections by applying adhesive for 51 mm 2
inches over rigid duct, apply flexible duct 51 mm 2 inches over rigid duct,
apply netal clanp, and provide mininmumof three No. 8 sheet netal screws
through clanp and rigid duct.

a. Inner duct core: Flexible core shall be interlocking spiral or
helically corrugated and constructed of zinc-coated steel
al um num or stainless steel; or shall be constructed of inner
I iner of continuous gal vani zed spring steel wire helix fused to
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continuous, fire-retardant, flexible vapor barrier film inner
duct core.

b. Insulation: Inner duct core shall be insulated with mneral fiber
bl anket type flexible insulation, nmnimmof 25 mm one inch thick
I nsul ation shall be covered on exterior w th nmanufacturer's
standard fire retardant vapor barrier jacket for flexible round
duct.

2.4.12 Li near Diffusers

Joi nts between di ffuser sections shall appear as hairline cracks. Provide
alignment slots for insertion of key strips or other conceal ed neans to
align exposed butt edges of diffusers. [Equip with plaster frames when
mounted in plaster ceiling.] Do not use screws and bolts in exposed face
of frames or flanges. Franmes and flanges exposed bel ow ceiling shall be
netal -filled and ground snmooth. Furnish separate pivoted or hinged

adj ust abl e ai r-vol une-danper and separate air-defl ection bl ades.

2.4.13 Field-Install ed TAB Test Ports

Test ports required for testing by the TAB engi neer shall be located in the
field by the TAB engineer during TAB field work. 1t shall be the
responsibility of the ductwork contractor to provide and install test ports
as required by the TAB engi neer.

[2.4.14 Ki t chen Exhaust Ductwork
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NOTE: The requirenents in NFPA 96 pertaining to
encl osures around kitchen exhaust ducts shall be
shown on the draw ngs.

SMACNA HVACMF does not cover negative pressures in
excess of 3 inches water gauge. |If the static
pressure within the duct will exceed 3 inches
negative, then the spacing and duct thickness nust
be indicated on the drawi ngs and the paragraph
accordi ngly.
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Ducts conveyi ng snmoke and grease | aden vapors shall conformto requirenents
of NFPA 96 as nodified and suppl emented by this specification. Seans,
joints, penetrations, and duct-to-hood collar connections shall have a
liquid tight continuous external weld. Duct material shall be mninmm1.3
mm (18 gauge), 18 gauge, Type 304L or 316L, stainless steel. Duct
construction shall include external perineter angle sized in accordance

wi th SMACNA HVACMF; pitched to drain at |ow points; wel ded pipe
coupling-plug drains at |low points; welded fire protection and detergent

cl eani ng penetration; steel framed, stud bolted, and flexible ceramc cloth
gasket ed cl eani ng access provisions where indicated. Angles, pipe
couplings, franmes, and bolts shall be sane naterial as that specified for
the duct.]

2.5 Pl PI NG SYSTEMS
Provide the follow ng pipe and fittings. Provide dielectric fittings,

uni ons or flanges between steel piping and copper tubing for all piping
si zes; except that copper alloy valves and strainers may be used w t hout
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dielectric fittings, unions or flanges. Wter piping sizes 100 nm 4 inches
and small er shall be copper tubing. WAter piping sizes |larger than 100 nm
4 inches shall be copper tubing or steel piping.

.5.1 Copper Tubi ng Pi ping Systens

Provi de copper tubing for the follow ng piping systens, except water piping
sizes larger than 100 nm 4 inches shall be copper tubing or steel piping.
Copper tubing of sizes larger than 100 mm 4 inches shall have brazed joints.

.5.1.1 Chilled water, chilled-hot water, and hot water piping.

Provi de ASTM B88M ASTM B88, Type L or M for aboveground piping, Type K for
buried piping, with ASME B16.18 or ASME B16.22 solder joint fittings,

uni ons, and fl anges; provide adapters as required. Provide ASTM B42 copper
pi pe nipples with threaded end connections. Provide ASTM B32, 95-5
tin-antinony solder, or provide Plunbing Code approved | ead-free sol der

.5.1.2 Aboveground Fuel G| Supply and Return Piping

Provi de ASTM B88M ASTM B88 tubing, Type L or M with ASME B16.26 flared
fittings or conpression type fittings or steel piping.

.5.1.3 Copper Cold Drain Piping

Provi de copper tubing in accordance with paragraph entitled "Sol dered Joint
Copper Tubing" for Piping Sizes 25 mm One Inch and Smaller. Provide ASTM
B306 copper tubing and ASME B16. 23 solder joint fittings for piping sizes

| arger than one inch. In lieu of copper tubing, 32 nm1l.25 inch Schedul e
40 polyvinyl chloride (PVC) plastic pipe, fittings, and sol vent cenent nay
be provided.

.5.2 Ref ri gerant Tubi ng

Provi de ASTM B280, cl eaned, dehydrated, and seal ed. Provide ASVE B16. 22
sol der joint refrigerant fittings and adapters. Provide silver brazing
all oy solder and silver brazing alloy flux. During brazing operations
bl eed a small anpunt of dry oil-free nitrogen continuously through the
refrigerant tubing. Provide ASME B16.26 flared fittings.

.5.3 Buri ed Preinsul ated Water Piping

[ Requi renents for buried preinsulated water piping is specified in Section
02557N, "Exterior Buried Preinsulated Water Piping."] [Provide buried

prei nsul ated water piping in conduit conplete and ready for operation.
Install in accordance with fabricator's published literature. Provide
copper tubing for carrier piping; carrier piping sizes |larger than 100 mm 4
inches nmay be steel piping. Mninumdepth of cover shall be 0.61 m2 feet.

a. Factory-applied insulation: Provide polyurethane or
pol yi socyanate insulation, rated for not |ess than 121 degrees C
250 degrees F service, conpletely filling the space between
carrier pipe and conduit.

b. Factory-applied conduit: Provide each section of carrier pipe
with insulation and conduit conplete w th waterproof conduit caps
at both ends. Mark each section of conduit with fabricator's
nane, product identification, and publications to which the itens
conform Provide sane type of insulation and conduit nateri al
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2.

over field-insulated joints and fittings; provide waterproof
shrink sleeves over field-insulated joints to overlap not |ess than
152 mm 6 i nches of each conduit section
c. Bedding: Accurately grade trench bedding with ninimum of 152 nm 6
i nches of sand. Backfill sand to minimum of 152 mm 6 i nches above
and bel ow conduit. Lay bedding to firmy support conduit al ong
entire | ength.

d. Buried utility warning tape: Provide detectable tape for warning
of buried piping.]

5.4 Steel Piping Systens

Provide steel piping for the foll ow ng piping systens.
a. Steam and condensate pi ping.
b. Fuel oil supply, return, vent, and fill piping.

c. Gas piping.

.5.4.1 St eel Pipe

Provi de ASTM A53/ A53M Type E or Type S, or ASTM Al106 steel pipe; except
ASTM A53/ A53M Type F steel pipe may be provided for water pipe sizes

| arger than 100 mm 4 inches and for steam pipe |ess than 690 kPa (gage) 100
psig. Provide Wight dass STD or Schedul e No. 40 bl ack steel pipe for
wel di ng end connections. Provide Wight Cass XS or Schedul e No. 80 bl ack
steel pipe for steam condensate piping systens and for all piping with

t hr eaded end connecti ons.

.5.4.2 Steel Pipe Fittings

Provi de ASME B16.3 or ASME B16. 11 threaded fittings, and ASME B16. 39

t hreaded unions. Provide ASME B16.9 buttwelding fittings of the sane
material and weight as the piping in which fittings are installed; provide
backing rings conpatible with piping materials being butt wel ded. Provide
ASME B16. 11 socket welding fittings. Only welded fittings are acceptabl e
in fuel oil piping installed bel ow grade.

.5.4.3 St eel Pipe Unions

Provi de ASME B16. 39, Cd ass 150, unions with threaded end connecti ons on one
side of threaded valve in steel piping systens.

.5.4.4 St eel Pipe Flanges

Provi de ASME B16.5, O ass 150 wel di ng neck flanges. Extend bolts no |ess
than two full threads beyond the nut with the bolts tightened to the
required torque.
a. Gaskets: Provide one piece factory cut gaskets suitable for the
i ntended service. Provide full-face gaskets for flat-face flanged
joints, and ring gaskets for raised-face flanged joints.
b. Bolts: Provide ASTM A193/ A193M G ade B7 bolts.

c. Nuts: ASTM A194/ A194M G ade 7.
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d. \Washers: Provide steel flat circular washers under bolt heads and
nuts.

.5.4.5 Direct Buried Steel Piping

Provi de pipe and fittings with exterior coal tar epoxy painting system
.5.5 Di el ectric Connections

Provi de at connections between copper and ferrous netal piping materials.
ASTM F441/ F441M Schedul e 80, CPVC threaded pi pe nipples, 100 mm 4 inch

m ni mum | ength, nay be provided for dielectric connections in pipe sizes 50
mm 2 i nches and smal |l er.

.5.6 Valves

Val ves shall have flanged end connections, except valves snaller than 65 mm
2.5 inches may have threaded end connections with a union on one side of
the valve. Solder end connections may be used for connections between
copper alloy val ves and copper tubing.

.5.6.1 Gat e Val ves

MSS SP-80, C ass 125, except sizes 65 nmm 2.5 inches and | arger shal
conformto MsSS SP-70, C ass 125.

.5.6.2 d obe and Angl e Val ves

MBS SP-80, Class 125, except sizes 65 mm 2.5 inches and | arger shal
conformto MsS SP-85, O ass 125.

.5.6.3 Check Val ves

MBS SP-80, Class 125, swi ng check; except sizes 65 mm 2.5 inches and | arger
shall conformto MSS SP-71, O ass 125.

.5.6.4 Butterfly Val ves

MBS SP-67, except sizes 65 mm 2.5 inches and | arger shall have | ugged or
waf er body designed for installation between ASME C ass 150 fl anges.

Val ves shall have two-position | ever handles.

.5.6.5 Bal | Val ves

Ful | port design, copper alloy body, except sizes 65 mm 2.5 inches and

| arger shall be cast-iron body. Valves shall have two-position |ever
handl es. Ball valves may be provided in |lieu of gate val ves.

.5.6.6 Squar e Head Cocks

Provi de copper alloy or cast-iron body with copper alloy plugs, suitable
for 125 psig water working pressure.

.5.6.7 Air Venting Val ves

Provi de copper alloy body valves with automatic or manual air vent as
i ndi cat ed.
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2.

2.

2.

5.7 Speci alty Val ves
5.7.1 Conbi nati on Pressure and Tenperature Relief Val ves

ANSI Z21.22, copper alloy body, automatic re-seating, test |ever, and
di scharge capacity based on AGA tenperature steamrating.

5.7.2 Wat er Pressure Reduci ng Val ves

ASSE 1003, copper alloy body, automatic re-seating, with test |ever.

2.5.7.3 Wat er Tenperature Regul ating Val ves

Provi de copper alloy body, direct acting, pilot operated, for the intended
servi ce.

2.5.7.4 Fl ow Control Bal anci ng Val ves

Copper alloy or cast iron body, copper alloy or stainless internal working
parts, and integral pointer that indicates the degree of val ve opening.
Val ves shall be suitable for 862 kPa (gage) 125 psig at 87.8 degrees C 190
degrees F hot water. Valve shall function as a service valve when in fully
cl osed position. Valve body shall have factory-installed tappings for
differential pressure neter connections for verification of pressure
differential across valve orifice. Meter connections shall have positive
check val ves or shutoff valves. Each valve shall have netal tag show ng the
liters per second gallons per mnute flow for each differential pressure
readi ng.

.5.7.5 Backf | ow Preventi on Assenblies

Provi de reduced pressure principle type backfl ow prevention assenblies

whi ch are approved by and has a current "Certificate of Approval"” fromthe
FCCCHR-USC. Listing of the particular nake, nodel/design, and size in the
current FCCCHR-USC wi ||l be acceptable as the required proof.

.5.7.6 Refri gerant Val ves

ASME B31.5, and shall be copper alloy. Provide valves in each systemfor
servicing and for isolating systemconponents in conpliance with ASHRAE 15.

EE R R R S I R I R I R I R S R R R R R O S R R I R R R R R S R R R R

NOTE: Use ASME O ass 300 for Little Creek Nava
Amphi bi ous Base, Virginia Beach, Virginia.

Rk Rk Rk R R IR R R Sk O O e S O R AR Rk R Rk O kO I R IR R I b I Rk I o

[2.5.8 Val ves for Steam 690 kPa (gage) 100 psig and G eater

Provide piping to and including the nmain steam pressure regul ating val ves,
bypass val ves, safety relief valves, and high pressure traps wthin each
bui I di ng under [Section 02554N, "Exterior Aboveground Steam Distribution"]
[this section].

a. Gate valves, globe valves, angle valves, and check val ves: ASME
B16. 34, steel body, mninmm of [ASME O ass 150] [ASME O ass 300].
Provi de swi ng check val ves.

b. Steam pressure regul ating valves: Steel body, m ni numof ASME
O ass 150, except as nodified herein. Valve seats and di sc shal
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be of replaceable heat-treated stainless steel. Valves shall be
singl e seated; seat tight under dead end conditions, and nmove to
the closed position in the event of pressure failure of the
operating (controlling) medium Provide strainer in inlet from
external operating (controlling) nedium Valves shall be
controlled by pilot valve with strainer at inlet fromexterna
pressure sensing piping. Valves shall be internally or externally
steamtraced for freeze protection. Valves shall be piston
operated type or spring | oaded di aphragm operated type with
stai nl ess steel springs.

c. Safety-relief valves: Mninmmof ASME Cass 150, with test |ever
Val ves shall have steel or copper alloy body. Valves shall have
flanged inlet and outlet connections or threaded connections
attached to threaded ASME O ass 150 flanges. Valves shall be ASME
rated for capacity indicated.

12.6 Pl PI NG ACCESSCORI ES
2.6.1 Pi pe Hangers and Supports

Provi de MSS SP-58 and MSS SP-69, Type 1 with adjustable type steel support
rods, except as specified or indicated otherwise. Attach to steel joists
with Type 19 or 23 clanmps and retaining straps. Attach to Steel Wor S
beans with Type 21, 28, 29, or 30 clanps. Attach to steel angles and
vertical web steel channels with Type 20 clanp with beam cl anp channe
adapter. Attach to horizontal web steel channel and wood with drilled hole
on centerline and double nut and washer. Attach to concrete with Type 18
insert or drilled expansion anchor. Provide Type 40 insulation protection
shield for insulated piping.

2.6.2 Strai ners

Pressure and tenperature range shall be for the intended service. Provide
bl owoff outlet with pipe nipple, gate valve, and di scharge pipe nipple.
Provi de stainless steel strainer elenent with perforations of 1.194 mm
0.047 inch for water, 0.787 nmO0.031 inch for steam ni xed wi th condensate,
and 0.4064 mm 0.016 inch for steam Provide copper alloy or cast-iron body
strainers in steam and condensate systens up to 690 Kpa (gage) 100 psig.
Provi de steel body strainers in steam and condensate systens 690 kPa (gage)
100 psig and greater.

2.6.3 Tr aps
Provide traps of the types indicated with stainless steel internals.
Pressure and tenperature range shall be for the intended service. Traps
for steamat 690 kPa 100 psig and greater shall be m ninum of ASME O ass
150.

2.6.4 Pressure Gages
Provide single style pressure gage with 115 mm 4.5 inch dial, brass or
al um num case, bronze tube, gage cock, pressure snubber, and syphon.
Provi de scal e range for intended service.

2.6.5 Ther monet er s
Provide bi-nmetal dial type thernoneters with stainless steel case, stem
and fixed thread connection; 80 nm 3 inch dianeter dial with glass face
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gasketed within the case; and accuracy within 2 percent of scal e range.
Provi de scal e range for intended service.

2.6.6 Pi pe Sl eeves

Provi de where piping passes entirely through walls, ceilings, roofs, and
floors. Secure sleeves in position and |ocation during construction.
Provi de sl eeves of sufficient length to pass through entire thickness of
wal | s, ceilings, roofs, and floors. Provide 25 nmm one inch m ni mum

cl earance between exterior of piping or pipe insulation, and interior of
sl eeve or core-drilled hole. Firmy pack space with m neral woo

i nsulation. Seal space at both ends of sleeve or core-drilled hole with
pl astic waterproof cenment which will dry to a firmbut pliable nass, or

provi de a nechani cal | y adj ustabl e segnmented el astoneric seal. 1In fire
walls and fire floors, seal both ends of sleeves or core-drilled holes with
UL listed fill, void, or cavity material.

2.6.6.1 Sl eeves in Masonry and Concrete

Provi de steel pipe sleeves or Schedule 40 PVC plastic pipe sleeves.

Sl eeves are not required where drain, waste, and vent (DW/) piping passes
through concrete floor slabs |ocated on grade. Core drilling of masonry
and concrete may be provided in |lieu of pipe sleeves when cavities in the
core-drilled hole are conpletely grouted snooth

2.6.6.2 Sl eeves not in Masonry and Concrete

Provide 0.55 nm 26 gage gal vani zed steel sheet or PVC plastic pipe sleeves.
2.6.7 Fl exi bl e Pi pe Connectors

Provide flexible bronze or stainless steel piping connectors with single

braid where indicated. Connectors shall be suitable for the intended
servi ce.

2.6.8 Sight dass and Refrigerant Drier
ARl 710. Provide in refrigerant |iquid piping.
2.6.9 Expansi on Tanks

Construct of steel for mnimumworking pressure of 862 kPa (gage) 125 psig.
Tank shal |l have pol ypropyl ene or butyl lined di aphragm whi ch keeps the air
charge separated fromthe water

2.6.10 Air Separators

[Provide tangential inlet and outlet connections, blowdown connections, and
internal perforated stainless steel air collector tube to direct rel eased
air to automatic air vent. Construct of steel for m ni mum working pressure
of 862 kPa (gage) 125 psig.] |[Design to separate air fromwater and to
direct released air to automatic air vent. Unit shall be of one piece
cast-iron construction with internal baffles and two air chanbers at top of
unit; one air chanber shall have outlet to expansion tank and other air
chanmber shall be provided with automatic air release device. Unit shall be
for m ni mum wor ki ng pressure of 862 kPa (gage) 125 psig.]

2.6.11 Fl ash Tanks
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Construct of steel for m ni num working pressure of 862 kPa (gage) 125 psig.
Provide tank with vent and val ved drai n.

.6.12 Escut cheon Pl at es

Provi de one piece or split hinge netal plates for piping entering floors,

wal I's, and ceilings in exposed spaces. Provide polished stainless stee

pl ates or chrom umplated finish on copper alloy plates in finished spaces.
Provide paint finish on nmetal plates in unfinished spaces.

T HEAT TAPE

Provide UL listed parallel conduction type heat tape and adjustable
thernmostat. The tape shall not be affected by direct sunlight, anbient
tenperature, operating tenmperature, rain, or salt |aden atnosphere.

.8 ACCESS DOORS FCR VALVES

Provide factory-prefabricated and primed flush face steel access doors
including steel door frame for with continuous hinges and

turn-screw operated latch. Provide door frame installation in plaster and
masonry walls. Furnish doors under this section; install doors under
appropriate section of this specification.

.9 CHEM CAL FEED TANK

Construct of steel for mnimumworking pressure of 862 kPa (gage) 125 psig.
Provi de chem cal pipe, fittings, and valves as specified for water piping.
Add borate-nitrite corrosion inhibitors to initial fill water for heating

and cooling water systens in concentrations of 0.0148 liters per liter

one- hal f ounce per gallon of systemwater.

PART 3 EXECUTI ON

3.

3.

1 | NSTALLATI ON
1.1  HVAC EQUI PVENT

Installati on of HVAC equi pnent including materials, installation,

wor kmanshi p, fabrication, assenbly, erection, exam nation, inspection, and
testing shall be in accordance with , ASME B31.5, ASME B31.9, NFPA 70, and
in compliance with the nmanufacturer's witten installation instructions,

i ncluding the follow ng:

[(D) Packaged air-conditioners - installation instructions]
[(2) Split-systemair-conditioners - installation instructions]
[(3) Packaged heat punps - installation instructions]

[(4) Split-system heat punps - installation instructions]

[(5) Packaged air-handling units - installation instructions]
[(6) Mul tizone air-handling units - installation instructions]
[(7) Air-cool ed water chillers - installation instructions]
[(8) Ai r-cool ed condensing units - installation instructions]
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[(9) Room fan-coil air-conditioners - installation instructions]
[ (10) Room air-conditioners - installation instructions]

[(11) Packaged ternminal air-conditioners - installation
i nstructions]

[(12) Packaged termi nal heat punps - installation instructions]
[(13) Series fan powered variable air volume (VAV) termnals -

installation instructions; submt with respective
air-handling unit.]

[(14) Liquid cooling radiators - installation instructions]
[ (15) Unit heaters - installation instructions]
[(16) G l-fired heating boilers - installation instructions
and underground fuel oil storage tank - installation

i nstructions]

[(17) Punps - installation instructions]
[(18) Exhaust fans - installation instructions]
[(19) Direct vent gas-fired central furnaces - installation

i nstructions]
[ (20) Fire danpers - installation instructions]
3.1.2 Connections to Existing Systemns

Notify the Contracting Oficer in witing at |east 15 cal endar days prior
to the date the connections are required. btain approval before
interrupting service. Furnish materials required to make connections into
exi sting systens and perform excavating, backfilling, conpacting, and ot her
incidental |abor as required. Furnish |abor and tools for naking actua
connections to existing systens.

3.2 Pl PI NG

Install ati on of HVAC pi ping systens, including materials, installation,
wor kmanshi p, fabrication, assenbly, erection, exam nation, inspection, and
testing shall be in accordance with ASME B31.5, and ASME B31.9. Test,

i nspect, and approve piping before burying, covering, or concealing.
Provide fittings for changes in direction of piping and for connections.
Make changes in piping sizes through tapered reducing fittings; bushings
will not be pernmitted. Install valves with stens horizontal or above.
Provi de flanges or unions at valves, traps, strainers, and connections to
equi prent; unions are not required in copper tubing piping systens.

Threaded connections: Provide Teflon pipe thread paste on nale
threads. Do not thread netal pipe into plastic piping.

Pi pe hangers and supports: Provide additional pipe hangers and
supports at in-line water punps and flanged val ves.

Support plastic piping every 1.22 neters 4 feet. Support netal piping
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3.

as foll ows:

MAXI MUM SPACI NG ( METERS)

Nom nal Pi pe 25 mm and
Size (M) under 31.4 38.1 50.8 63.5 76.2 88.9 102 127 152

Copper Tubi ng 1.83 2.13 2.44 2.44 2.74 3.05 3.35 3.66 3.96 4.27

St eel Pipe 2.13 2.44 2.74 3.05 3.35 3.66 3.76 4.27 4.88 5.18

MAXI MUM SPACI NG ( FEET)
Nom nal Pipe One and

Si ze (inches) under 1.25 1.5 2 2.5 3 3.5 4 5 6

Copper Tubi ng 6 7 8 8 9 10 11 12 13 14

St eel Pipe 7 8 9 10 11 12 13 14 16 17

O eaning of piping: Keep interior and ends of new piping and existing
pi ping affected by Contractor's operations, cleaned of water and
foreign matter during installation by using plugs or other
approved net hods. When work is not in progress, securely close
open ends of pipe and fittings to prevent entry of water and
foreign matter. |Inspect piping before placing into position

Demolition: Renove materials so as not to damage materials which are
to remain. Replace existing work damaged by Contractor's
operations with new work of sane construction

Tee Joints: Extracted tee joints may be nade in copper tube. Make

joint with an appropriate tool by drilling a pilot hole and
drawi ng out the tube surface to forma collar having a mni num
hei ght of three tinmes the thickness of the tube wall. To prevent

the branch tube frombeing inserted beyond the depth of the
extracted joint, provide dinpled depth stops. Notch the branch
tube for proper penetration into fitting to ensure a free fl ow
joint. Braze extracted joints using a copper phosphorous
classification brazing filler netal. Soldered joints shall not be
permtted.

3 AR DUCTS

Obt ai n approval before applying insulation.

.4 ADJUSTMENTS

Adj ust controls and equi pnent so as to give satisfactory operation. Adjust
entire water tenperature control system and place in operation so that
water quantities circulated are as indicated. Air duct systens shall be
adj usted and bal anced so that air quantities at outlets are as indicated
and so that distribution fromsupply outlets is free fromdrafts and has
uniformvelocity over the face of each outlet.
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3.

5 I NSTRUCTI NG OPERATI NG PERSONNEL

Upon conpletion of work and at time designated by Contracting Oficer,
provi de services of conpetent technician for period of not |ess than
[ ][ one 8-hour] working day for instruction of Governnment operating
personnel in proper operation and mai ntenance of equi pnent.

.6 FI ELD QUALI TY CONTRCL

Upon conpl etion and before final acceptance of work, test each systemin
service to denonstrate conpliance with the contract requirenments. Adjust
control s and bal ance systens prior to final acceptance of conpleted
systens. Test controls through every cycle of operation. Test safety
controls to denonstrate performance of required function. Correct defects
in work provided by Contractor and repeat tests. Furnish steam fuel,
water, electricity, instrunents, connecting devices, and personnel for
tests. Flush and clean piping before placing in operation. C ean

equi pnent, piping, strainers, ducts, and filters.

.6.1 Pi pi ng Systens Except for Refrigerant Piping

Before insul ating, hydrostatically test each new pi ping systemat not |ess
than 1297 kPa (gage) 188 psig; except pneunatically test fuel oil storage
tank and fuel piping systemat not |less than 34.5 kPa (gage) 5 psig for
tank and 345 kPa (gage) 50 psig for piping. Mintain pressure for 2 hours
with no | eakage or reduction in gage pressure. Obtain approval before
appl yi ng insul ation.

.6.2 Ref ri gerant Pi pi ng

Perform foll owi ng when field piping connections are provided.

a. Pressure test: Test refrigerant piping using dry, oil-free
ni trogen, and prove tight at 2069 kPa (gage) 300 psig on the high
side and 1034 kPa (gage) 150 psig on the low side. Miintain
pressure for 2 hours with no | eakage or reduction in gage pressure.

b. Evacuation: Using high vacuum punp and certified m cron gage,

reduce absolute pressure on both sides of system sinmultaneously to
300 microns 300 microns. After reaching this point charge system
with proper refrigerant until pressure of zero kPa (gage) psig is
obt ai ned. Repeat evacuation-chargi ng procedure for two nore
cycles, totaling to three evacuation-charging cycles. On final
evacuation, secure punp and maintain 300 nmicrons 300 mcrons for 2
hours before charging with required final refrigerant.

6.3 Equi pnent

6.3.1 Fiel d Acceptance Test Pl ans

a. Mnufacturer's Test Plans: Wthin [120] [__ ] cal endar days
after contract award, subnit the foll owi ng plans:

[(1) Packaged air-conditioners - field acceptance test plan]
[(2) Split-systemair-conditioners - field acceptance test plan]

[(3) Packaged heat punps - field acceptance test plan]
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[(4) Split-system heat punps - field acceptance test plan]

[(5) Packaged air-handling units - field acceptance test plan]
[(6) Milti-zone air-handling units - field acceptance test plan]
[(7) Air-cooled water chillers - field acceptance test plan]

[(8) Variable air volune (VAV) terminals - field acceptance test
pl an]

[(9) Air-cooled condensing units - field acceptance test plan]

Fi el d acceptance test plans shall devel oped by the equi prent
manuf acturer detailing recommended field test procedures for that
particul ar type and size of equipnent. field acceptance test

pl ans devel oped by the installing Contractor, or the equi pnent
sal es agency furnishing the equi pnent, will not be acceptable

The Contracting Officer will review and approve the field
acceptance test plan for each of the listed equipment prior to
conmmencenent of field testing of the equiprment. The approved
field acceptance test plans shall be the plan and procedures
followed for the field acceptance tests of the equi pment and test
reporting.

Coordinated testing: |Indicate in each field acceptance test plan
when work required by this section requires coordination with test
work required by other specification sections. Furnish test
procedures for the simultaneous or integrated testing of equipnent
controls which interlock and interface with controls factory
prewired or external controls for the equi pment provided under

[ Section 15901N, "Space Tenperature Control Systens"] [Section
15910N, "Direct Digital Control Systens"].

Prerequisite testing: Equipnment for which performance testing is
dependent upon the conpletion of the work covered by Section 15950N
"HVAC Testi ng/ Adj usti ng/ Bal anci ng" nust have that work conpl eted

as a prerequisite to testing work under this section. Indicate in
each field acceptance test plan when such prerequisite work is
required.

Test procedure: Indicate in each field acceptance test plan each
equi prent manuf acturers published installation, start-up, and
field acceptance test procedures. Include in each test plan a

detail ed step-by-step procedure for testing automatic controls
provi ded by the manufacturer.

Each test plan shall include the required test reporting forns to
be conpleted by the Contractor's testing representatives.
Procedures shall be structured to test the controls through al
nodes of control to confirmthat the controls are perfornmng with
t he i ntended sequence of control

Controllers shall be verified to be properly calibrated and have
the proper set point to provide stable control of their respective
equi prent .

Performance variabl es: Each test plan shall |ist perfornmance
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3.6.3.2

variables that are required to be neasured or tested as part of
the field test.

Include in the listed variables perfornmance requirenents indicated
on the equi pnent schedul es on the design drawi ngs. Manufacturer
shal |l furnish with each test procedure a description of acceptable
results that have been verified.

Manuf acturer shall identify the acceptable limts or tol erances
wi thin which each tested performance variabl e shall acceptably
operate.

Job specific: Each test plan shall be job specific and shal
address the particular itemof equipnment and particul ar conditions
which exist with this contract. GCeneric or general preprinted
test procedures are not acceptable.

Speci al i zed conponents: Each test plan shall include procedures
for field testing and field adjusting specialized conmponents, such
as hot gas bypass control valves, or pressure val ves.

Fi el d Acceptance Testing

Equi pnent Requiring Test Reports: Each pi ece of equi pnent
listed shall be field acceptance tested in conpliance with its
approved field acceptance test plan and the resulting foll ow ng
field acceptance test report subnmitted for approval

[1. Packaged air-conditioners - field acceptance test report;
equi pnent greater than 52,700 W 180, 000 Bt uh.]

[2. Split-systemair-conditioners - field acceptance test report:
equi prent greater than 52,700 W 180, 000 Bt uh.]

[3. Packaged heat punps - field acceptance test report; equipnent
greater than 17,600 W60, 000 Btuh.]

[4. Split-system heat punps - field acceptance test report;
equi prent greater than 17,600 W 60, 000 Bt uh. ]

[5. Packaged air-handling units - field acceptance test report;
equi pnent greater than 944 L/S 2,000 cfm]

[6. Milti-zone air-handling units - field acceptance test report;
equi prent greater than 944 L/S 2,000 cfm]

[7. Air-cooled water chillers - field acceptance test report;
equi pnent greater than 52,700 W 180, 000 Bt uh.]

[8. Variable air volume (VAV) ternminals - field acceptance test
report; including plan for related air handling unit.]

[9. Air-cool ed condensing units - field acceptance test report;
equi pnent greater than 52,700 W 180, 00 Btuh.]

Manuf acturer's recomrended testing: Conduct the manufacturer's

recomend field testing in conpliance with the approved test plan
Furnish a factory trained field representative authorized by and

to represent the equi pnent nanufacturer at the conpl ete execution
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3.6.3.3

of the field acceptance testing.

perational test: Conduct a continuous 24 hour operational test
for each item of equi pnent. Equi pnent shutdown before the test
period is conpleted shall result in the test period being started
again and run for the required duration. For the duration of the
test period, conpile an operational |og of each item of equipnent.

Log required entries every two hours. Use the test report forns
for | ogging the operational variables.

Notice of tests: Conduct the manufacturer's recommended tests and
the operational tests; record the required data using the approved
reporting forms. Notify the Contracting Oficer in witing at

| east 15 cal endar days prior to the testing. Wthin 30 cal endar
days after acceptable conpletion of testing, submt each test
report for review and approval

Report forns: Type data entries and witing on the test report
fornms. Conpleted test report fornms for each item of equi pnent
shal | be reviewed, approved, and signed by the Contractor's test
director and the QC nmanager. The manufacturer's field test
representative shall review, approve, and sign the report of the
manuf acturer's recommended test. Signatures shall be acconpani ed
by the person's nane typed.

Deficiency resolution: The test requirenments acceptably net;
deficiencies identified during the tests shall be corrected in
conpliance with the manufacturer's recommendati ons and corrections
retested in order to verify conpliance

Fiel d Acceptance Testing of M nor HVAC Equi pnent

[ For equi pnent not covered by test plans and test reports specified above,
test][Test] each item of equipnment in operation for continuous period of
not |ess than 24 hours under every condition of operation in accordance

wi th each equi prent manufacturer's recomendation. Verify that the

equi prent operating paraneters are within linmts recomended by the
manuf act urer.

3.6.4

Boi | er
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NOTE: Use the follow ng paragraph in projects that
provide new or repair existing boilers, or direct
fired water heaters with an input capacity of |ess
than 117 KWI00, 000 Bt uh
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[Hydrostatically test at pressure of not |ess than 414 kPa (gage) 60 psig
before being placed in operation. Notify Contracting Officer in witing
when boiler is ready for testing and before boiler is operated.]
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NOTE: Use the follow ng paragraph in projects that
provide new or repair existing boilers, or direct
fired water heaters with an input capacity of 117 KW
400, 000 Btuh or nore. |ITC of residential and
comercial warmair furnaces or unit heaters is not
required. NFGS-L-15991 covers requirenents for
Contractor furnished inspection, testing, and
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certification (1 TC) of boilers, including portable

boi l ers.
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[ Requirenents for field testing, inspection, and certification of boilers
is specified in the Sectionl5991N, "Inspection, Testing, and Certification
of Boilers".]
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NOTE: Next two paragraphs: Use Section 15950,
"HVAC Testi ng/ Adj usti ng/ Bal anci ng" for systens
greater than 52,700 W 180,000 Btuh; use Section
15949, "HVAC Testi ng/ Adj usti ng/ Bal anci ng Snal | HVAC
Systens" for systens |ess than 52,700 W 180, 000 Bt uh
and greater than 28,100 W96, 000 Bt uh

Use the third paragraph for systens which have |ess
than 28100 W96, 000 Btuh of cooling, or less than
372 square neters 4000 square feet of floor space,
or less than 15 supply air outlets.
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[3.6.5 Rel ated Field Testing

Requirenents for testing, adjusting, and bal ancing (TAB) of ducts, piping,
and equi pnment is specified in Section 15950N, "HVAC

Testi ng/ Adj usti ng/ Bal anci ng”". Provide support personnel and equi pnent as
specified in Section 15950, to assist TAB teamto neet the TAB work
requirenents.

1[3.6.6 Rel ated Field Testing For Snmall Systens
Requi renments for testing, adjusting, and bal ancing (TAB) of ducts, piping,
and equi pment is specified in Section 15949N, "HVAC
Testi ng/ Adj usting/Bal ancing for Small HVAC Systens". Provide support
personnel and equi prent as specified in Section 15949, to assist TAB team
to neet the TAB work requirenents.

1[3.6.7 Testing and Bal anci ng

Bal ance airflow in accordance with SMACNA HVACTAB and fl ows i ndi cat ed.
Subnmit witten certificate to report the foll ow ng:

a. Air-handling unit and condensing unit namepl ate data, and actua
vol t age and anpere consunpti on.

b. Supply and return termnal airflow, and equi pnent used to neasure
airfl ow

c. Air-handling unit in and out cfm and tenperatures.

d. Anbient outside air tenperature, date, and person testing,
bal anci ng, and reporting.

-- End of Section --
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